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HARP ALUS (HAR PALLS) C18TELOIDES UURKAI SUBSP- N. 
ACS DER TSCHECHOS1-OWAKEI (COLEOPTKKA, CABABIDAE) 


Vladimir DTVOft? 1 , Jan PULP AN 1 und Karel REEL 3 

Lehrstuhl der Zoologie und Anthropologic der Palacky University, tfida Svobody 26, 
CS - 771 46 01onsoac 1 ; FalEanova 553/1A CS - 1*900 Praha 3 ; Ziikovo r.6m. 970, 

CS - 271 01 Nov6 StraSect 3 


Abstract tfarjialus (Harpalm) cisteloidet hurkul cubsp. n. is described from 
the Ccske stfcdohori IV'Tts., Czechoslovakia; differential character states are Illustra¬ 
ted. The taxftromic and r-oosieographlcat problems of the. H. cisteloides-group are 
disevsed 


Sell 1380 werdua in einer beschvankten LokaUtat von Stepponcharakter in 
kieinem VuJJcan-Gebfr^e Cesk£ stredohofi (T.schechisches Mitlel^ebirge, Norri- 
bbhinen) Vertrctcr der Uarpalus cisieJcides-Gruppe gefunden. Es handelt sich 
urn Exemplars einer neuen Subupezies der poiytypisehen Art ffurpelua ciste- 
loides Motschulski. 

Wir danken Here. R. M. Kotajev aus dem Zoologlschen Institut der Akademie 
der Wissensehafhen in Leningrad. USSR, ftlr die Untersuchung des Typenmaierlals 
aus der Tsohitsciiprinsehen Sammlung und fQr seine niitzllche briefllche Angaben. 
Ebenso herzlich danker, wir Herrn V. P. Pervakov aua der University in 
Simferopol, USSR, fUr wesentliche Auskfinfte fiber die sturiierte Gruppe. Unser 
Dank gfft a-jch Herm Dr. It. K u b i n e fc a us der Naturwissenschaftlichen Fakultat 
der Pa larky University in Olomouc, CSFR, ftlr die Antertigur.g der RB-M-Photos und 
Herm Dr. J. Jell nek fur die Ausleihe des Materials aus den Sammlungcn der 
Entomolcgiscr.en Abteilung des Nationalmuseums in Praha. Wir danken Herm D. W. 
W r a s e (Berlin, BRD) ffir die SprachenKorrektur der Handsciulft 

M e t h o d i k. Bei der Anfertigung der mikroskopischen Dauerpriiparate der sk’ero- 
tisierten Telle der Koouiationsorgane wurde die MeVnode von Major <t0R2j modi- 
fiziert. Als Medium wurde unstutt Gel a t i ne- Ch Joralbydrst Xnnadabalfiam nach Ent- 
wasscrung d?r Objekte ir. Dioxim benutzt. Beim Zeiehnen der Oenitolien wurde airf 
Hire 'constant* f-oge geachtet. Die Mikroskulptur der Flugeldecken wurde durch das 
Rasterelektronenmikroskop Tesla HS 300 untersucht und photographiert. Die Objekte 
burden getrocknet photographiert, nach Reinlgung und Flntfettung, ohne dass eine 
Ir-itende Sehleht aufgetragt wurde, was allerdings eine niedrigere technlschft Quali¬ 
ty. uev R'lder vemrsachte <es er.tstanden dunkle Artefakte auf der Mikrophotos). 


TAXONOMISCHER TEIL 

Mlynaf (1974, 1979) und Katajev (1989 und bricfliche Mitteilung) 
reihen in die II. ciste loides-Gruppe folger.de Taxa: 11. clsfeioides cistehtides 
Motschul6kl. H. schouberti Tschitscherin, H. aequicollis Motschuiski und H. 
heyrovskyi Jerijjfka. Die Zugphorif'keit 7nr Gruppe ;$t besonders bedingl durch 
die Ahnlichkci der Form sowie der Struktur des Acdeagus-Innensacks. Als ein 
neues Taxon dieaer Gruppe wird H. cisfeloides hnrkai subsp. n. beschrieben 
und abgebililet. 
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Abb. 1— 9. Genltalien von Harpalus cisteloides Mots. !—3 Aedeagus, linke Lateral- 
ansicht: 1 — H. c. cisteloides Mots., Fergana, Turkestan, 2 — H. c. schouberti Tschit., 
Cchra-Ckcharo 2500 m, Grazien, 3 — H. c. hurkai subsp. n., Cesk4 stfedohoff, CSFR, 
Holotypus; 4—5 H. c. hurkai subsp. n., Cesk6 stfedohoft, CSFR: 4 — Distalteil von 
Audeagus doisal (Holutypus), 5 — Stylus des Weibchens dorsal (Paratypus). Mas- 
Stab — 1 mm. 


Harpalus cisteloides cisteloides Motschulski, 1844 
(Abb. 1, 7)' 

Originalbeschrelbung: Harpalus cisteloides Motschulski, 1844; Lectotypu3, 
Zoologisches Museum der Moskauer Universitdt, design, von Shilenkov 1976 (nacii 
Mlynar, 1979: 91); typische LokalitSt: Semipalatinsk. 

Synonymie: Harpalus maurus Tschitscherin, 1897; Lectotypus, Zoolorjsches 
Inatitut der Akademie in Leningrad, design, von Mlynar {1979 : 91); typisctie 
Lokalitikt: Turkestan. 

Diagnosis. Aedeagus auf der Ventralseite wenJg gebogen, dorsal leicht 
bauchig, mit schmalerer Spitze (Abb. 1). Die Mannchen schwach gl an z en d, mit 
fast flachen Feldero der isodiametrisehen Mjkroskulptur der Flugeldecken 
(Abb. 7). 

Verbreitung. Westasiatisch-sibirische Art (C s i k i. 1932; Mlynar, 
1979). Turin (1981) fuhrt die Art fUr Europa nicht an. Nach Katajev 
(briefliche Mitteilung) kommt sie jedoch auch im europaLschen Teil der Sowjet- 


•Die Abb. 7 ist am End* des Heft* xu finden 
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union vor; die westlich&te Fundstelle liegt im Kuibyshew-Gebiet (Buguruslan- 
-Rajon). 

Material : TRKST. JAONOB Varsaut, H. maurux Tschit. comp. cum typus ELryz- 
honovskij det 6fl, l d; Fergana Turkest., 927, 1 6\ Fergana Turkest., Harpalus mau- 
rue Tsbhlt., 1 6; USSR KAZACHSTAN Aksaj 30. 5. 1974 Alma-Ata env. Kr. PospiSil 
Igt., H. maurus Tschat (asp. ?) Z. Mlynfir det. 1976, 1 d; Celjabinsk Sib. occ — Smoli- 
r.o Dr. JureCek 1917, 1 9 

Harpalus cisteioidcs hurkai subsp. n. 

(Abb 3. 4, 5, fl, 8)* 

Derivatio nomini$; Herm Doz. Dr. Karel Htirka, DrSc., KarLs-Uni- 
versilat Praha, einem hervorragenden tschechoslowakischen Entomologen, der 
sich aurh filr die Untersuchung der Familie Carobidae sehr verdient gemacht- 
hat, gcwidmel. 

Diagnosis. Aedeagus auf der Ventralseite mehr g^bogen, konkav. auf der 
Dorsalseitc starker bauchig, mit broke re r Spitze (Abb. 3). Die Felder der iso- 
diametrischen MJiroskulptur der Fliigeldecken bei den Mdnnchen leicht ge- 
wolbt (Abb. 8), die Fill gel decker damit weniger glanzend. 

Beschreibung (Holotypus, tf, Abb. 6): Schwarz. Ausser dem glanzendert 
Kopf leicht matt. Kopf glatt. Halssehilri fiach. quadratisch, mit seichten, un- 
punktierten Bnsalcindruckcn. Halsschildseiten subparallcl, Seilenrandkchlc nach 
hinten verbreitet: Hmterecken rechtwinkiig, kaum abgerundert, Vorrierecken 
obgemndet >md leicht vorragcnd. Maximalbreitc des Halsschilds dichl hinter 
der Mitie. zu den Hinlerecken sind die Seiten fast parallel. Die Mittelfurche 
scicht. Kal^schild'oasis in der Mitte leicht konvex, kahl. Fltigeldccken fast fiach, 
nicht ge’.vclbt, mit lang paralleled. Seiten; Skuteilarstre.fen sehr lang, Fkigel- 
deckenstreifen seichtj die Mikroskulptur zeigt die Abb. 8. Skirtellarborsten- 
punkt und Dorsalborstenpunkt, sowie Apikalpunkte im 7. und eir.erseits aurh 
im Z. Zwischenraum vorhar.den. Kumeralzahnchen undeutlich. Vordcrtarsen 
braunrot. Mitteltarsen braun; 1. Fuhlerglied rot. 2. und 3. Glied angedunkelt, 
ubrige Glieder braun. 1. Glied der Maxiiiarpalpen sowie Ende des 3. Glieds rot, 
2. Glied zu 2(3, 3. Glied zu 1:'3 angedunkelt, iibrige Teile braun, Labialpalpen 
rot. Die Fliigel voll entwickelt. Aedeagus (Abb. 3, 4) mit 2 pigmentierten Skleri- 
ten im Innensack. Gesamtlange: Fliigeldeckenlange =161; Flugeldeckenlange: 
Halsschildlange = 1,63. Gesamtlange = 10,0 mm. 

Variability der Paratypen: Maxiiiarpalpen rot bis braun oder (1). 
2. und 3. Glied in der Apikalhalfte angedunkelt. Fiihler mit 1.—'2. Glied rot, 
2.-3. (5.) Glied getriibt bis schwarzbraun, die (lbrigen Glieder angedunkelt oder 
rotbraun bis rot. Vordertarsen dorsal braun bis braunrot, Mitteltarsen braun, 
Hintertarsen peehbraun, mit dem letzten Glied braun bis hellbraun. FIQgel- 
decken der Weibchen matter als bei den Mannchen. bei einigen Exemplaren 
seidenmatt. Apikalpunkte im 7. und einerseits, sowie beiderseits im 7. und 5. 
Fltigeldeckenzwischenraum. Gesamtlange: Flugeldeckenlange = 1.62—1.68 (0 
1,65); Fltigeldeckenlange: Halsschildlange = 1,47—1,65 (0 1.54). Gesamtlange 
bei den Mannchen = 9.1—10,8 (0 von 23 Ex. 10,0) mm, bei den Weibchen «= 
9,2—10.5 (0 von 7 Ex. 10,04) mm. 

Verbreitung. Tschechoslowakei, Gebirge Ceske stredohori, bisher nur auf 
zwei benachbarten Bergen: Dlouhy vrch (29 Ex.) und Mila (1 Ex.). 


•Die Abb. 6 und 8 sind am Ende des Heft* ru finder. 



Typische Lokulitiit; Berg Dlouhy vrch bc-i der Gemefnde 
zusammen. mit Harpalus la rdus (Panzer). 

Untersuchtes Material. Flolotypus: Bohemia b. C. Stfedohoft P..I* 
ravec leg. Dlouhy v. (B&luSice) 7. 8. 82, ■$, in der Paipan-Sanualung (Praha). 
Paratypen (22 66, 7 99) \ Ceske stfedohofi — kopec Mila: 5. 1980, Pulp$rl!* 
1 <5; Cesk6 stfedohofi — Dlouhy vrch p. Bfcluiice: 21 66, 7 128. 8. 1981, Reifc$- 

1 6, 1 9: 19. 4. 1981. Real lgt., 1 6; 7. 8. 1981. Wachtl Jgt., 2 66; 13. 3. 1981, Re 

1 J, Wachtl lgt.. I 6. 2 99, 28. 3. 1982. Rebl lgt., 1 6; 5. 1982. Skoupy lgt, l 9; f * 
1982, Morav’ec lgt., 5 66, 21. 5, 1983, Bulirsch lgt.. i 66, Moravec lgt., 3 66, ffrw 

lgt., 1 6, l V; 28. 5. 1983. SUoupy lgt.. 2 66; 5 1985. Pu’.pan lgt., I 6; 3. 10. M 

Wrase lgt, 1 6. I 9)- 


DISKUSSION 

H. cisteloides stellt riach Mlynar (1979) die westliche Vikariantarti‘> 
©siasiatlschen H. aequicoflis Motschulski, 1844 dar. 1m Fahmen. der 
typischen Art H. cisteloides weist die “Form" schouberti Tschitscherin, tl* 
eine unklare Position auf (typische Lokalitat: Daghestan). Mlynar (11$ 
bezieht auf dieses Taxon die kaukasische Rasse von H. risJeiotdes. Diagnostic? 
Merkmaleauf dem Halsschild und den Flugeldecken, die sowohl von Tsch t- 
3 c her in (1898). als auch von Mlynar (1979) angegeben wurden. betieirc 
nicht die konstanten Unterschiede zwisrhen beiden Taxa cisteloides uri 
schouberti. Die von uns urxtersuchten Mfmnchen vom Kaukasus und den Crf*>> 
gen Armeniens (Georgian SSR mer Cchra-Ckcharo pass 2500 m 17.—19. E *1 
Z. & J. Novotny lgt, H. maurus Tschit. (= schouberti Tschit.) Z. Mlyntf & 
1975 cum HOLOTYP H. schouberti comp., 1 Georgian SSR mer. Ccfen- 
-Ckchavo pass 2500 m 17.—19. 6. 71 Z. & J. Novotny lgt., 2 rfd; Bakuriany $s- 
sia. maurus Tsch. det. Ing. Jedlicka. 1 fi) besitzen emen auf der Ventral's* 
gebogenen Aedeagus, mit einem einzigen Pigmentkdrperchen ini InnenzA 
(Abb. 2). Der Holotypus von H. schouberti Tschit. hat jedoch, *©w ; e alle MtfA- 
Chen der Nominatunteran H. c cisteloides , 2 Pigmentkdrpercbeh im Inner.:;* 
(Katajev. briefliche Milteilung). Eine Fesilegung der laxonomisrhen Ra¬ 
tion der ‘'Form" schouberti Tschit. wird erst nach der Untersuchung der ft*- 
pulaf.ionen. die zwisrhen dem Kaukasus und dem Terr;torium nordlich te 
Kaspi-Sce.- leben, moglich. 

Der Charakler des Aedeaguv-Innensacks der Mannchen von Ccske strode?:® 
ist Idenlisch (im Rahmen der VariabilitSt) mit dem der Mannchen aus Mife- 
asion. Die Form des Aedeagus, dot Kriimmung der Ventral- und Dorsalseitcid 
linker Lateralansicht). i?t etwas verandorlich. Die Merkmale fur die Unlk* 
sdieidung der neuon Unterart von H. c. cislcloides sind jedoch immer deuttA 
In DoTsalansirhx 1st die Kriimmung des Distalteils des Aedeaipis be*, alien in 
Tixa (cisteioidL’s, schouberti, Kitrlcai) ohne konslatvte Diffe-renz (Abb. 4) 
Styli der Wei be hen (Abb. 5) sind sehr variabel und konnten nicht fiir die s> 
spezifische Trcnnung benutzt werden. Die angegebenen diacnost^schen Merknc- 
le der Population von Ceskc slrcdohof‘i werden in der Taxonomic der Ga'.l^ 
Harpalus als subspezifisdie betrachtet ( M I y n a f. 1974. 1979). 

Die bi3hcr bekannte westlichste Population der Art H. cisteloides in C»- 
europa (USSR, Kuibyshew-Gebict) lebl tnehr als 2000 km von der Lokalitat m 
Bohmen pntfemt. Wenn man die allopatriscne Population im Ceskc $tredoW?:i 
als eine Unterart betrachtet, muss man das Vorhandensein von Verb ndLaJi- 
popufationen auf dhnhchen Standort^n in Richtung der Ausbreitung, also £ 
pannonischen Distrikt der Eurosibiiischcn Provinz der Steppen vorausseteo 
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Es erschcinl merkwiirdig. dass eine so gross® Lilcke zwischen beiden Popu- 
lationen buieht. da doch die bdhimschcn Tier® voll gefltigelt, w#rme- uni 
trockenheits iiebend sind. Eine klare Erklarung fur die Entstehung der bohmi- 
tchen liaise kartn man geeenw3rtig nirht findcn. Es ist unwahrscheinlich, das* 
sie dfc.s rauhe Klima dor Glazlale besonders was die Temperalur betrifft. tiber- 
feben konnlo. Sollten ^ich VVrbmdungspopulationen in Richtung der Ausbrei- 
tung rinden, konrtte die Unteruri aus der Periodc dcs giinstigcn Klimas ira 
Boreal siammen. 
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THE LENGTH AND WEIGHT GROWTH CHANGES OF THE COMMON PERCH 
(PERCA FLUVIATILIS. PISCES PEKC1FOKMES) FROM THE SLAPY RESERVOIR 

(CENTRAL BOHEMIA) 

Lubomir HANEL 

Management of Protected Landscape Area Blanik, CS - 257 06 Louftnvlce I 

Aba tract The data concerning the length and weight growth of the perdi 
(Perea fbioiatilis) in the Slapy reservoir 1985—87 using 3 512 specimens at the » age 
group to 8 age group are presented. Equations after von Bertalanffy, length-weight 
relationship and Fulton’s coefficient were calculated. Differences between both sexes 
are discussed. The growth rate of the perch from the above mentioned locality is 
compared within the period 2957—87, besides the differences in the growth in various 
stagnant waters in Czechoslovakia and abroad are given. 

INTRODUCTION 

The perch,, Perea fiuviatilu (Linnaeus, J758) belongs to the most commoa 
fish species of Czechoslovak rivers, brooks, artificial ponds and reservoirs (rive¬ 
rine lakes). The length growth of the perch in Czechoslovakia was up tc the 
present time studied by several auihors, e g K r i i e n e c k 4 - P u 1 ix n ko va 
(1952). Frank (1958.1960,1967). flnatevic (1960), Lohnisky (1S50a 
1967), Vostra dovsky (ig62), Kirka (1964). Holdik (1969a. b). Sta¬ 
tor a (1974), Pivnidka (1982), Lojk6sek (1986), Hanel (1987). Out¬ 
side Czechoslovakia, data are known e.g. from Finland (Segerstrale, 
1933, see Lohnisky, 1960: Valle, 1944), from Sweden (Aim, 1946). 
from Scotland (Shaft ar.d Maitland, 1971), Holland (Deedler. 
1950), from Germany (Roped, 1936), from USSR (Domradev, 1926; 
Tjurin. 1935, see Berg, 1949; Sentjakova, 1959; Gundrixer # 
al„ 1981; KupCinskaja. 1987). 

The growth oi the perch in the Slapy reservoir was studied more than to 
quarter of the century ago by Frank (1958. 1959. I960), Lohnisky (1)60, 
a) and Cihaf (1961). In the present study the comparison of the growth 
with own. values is based on new* samples from 1985—87. This made posiible 
to make sonic conclusion concerning the length and weight growth potencies of 
the perch in Czechoslovakia and neighbouring countries. 

The Slapy reservoir is situated on the river Vlteva at a height between 220- 
—271 m above sea level. It was created in the years 1949—55. The reservo:: 
area is 1392 ha. the total water volume of 2.693.10* m 3 , the permanent volume 
of 6.8, 10 r m 3 , the average inflow 84.5 m 3 . s~', the water retention time 38.5 
days Concerning water chemism during 1983—97 the following valuer, were 
found: the temperature of water 0.2—21.9 (ave. 10.9 3 C), pH = 6.7—9.3 (ave 
7.4), total P 12.7—94.5 (ave. 46 9 mg l 1 ). total N 2.0~8,5 (ave. 3.7 mg I 1 ! 
the transparency 1.1 —4.8 (ave. 2.8 m), more details summarized by Hand 
(1989). This reservoir is employed also for human recreation, for bathing, swim- 
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jning, yachting, vindsurfing and canoeing. Fishing and angling in the Siapy 
reservoir is aho possible. The roach (Rutiliu rutilits), the perch (Perea fluvia- 
filis) and the ruffe (Gymnocephaius cermius) were most abundant fish species 
in samples obtained by seine nets during the period of 2985—87. In these 
samples the perch formed 20 °’q of the lotal biomass of fishes and 23% of their 
total abundance on the average. During the period of 1961—36 the decrease of 
average weight was found in the angled perch, while the number of annually 
angled specimens was increasing. The total biomass of annually angled fish of 
various species was relatively very low and in 1961-86 it has fluctuated 
between 10—26 kg.hu -1 (ave. 16 kg. ha -1 ). The examined reservoir belongs to 
known localities, where catches of large-size fishes, e.g. the pike (Eosx* 
the carp (Ct/pinnrs carpio) and the weis ( Siltirus gianit) were often noted. 
Furtner literary sources concerning the Siapy reservoir see Hanel, Cihaf 
(1984). 


MATERIAL AND METHODS 


Specimens for the study were seined in the Siapy reservoir In localities Slar4 
JflvohoSf (May, 1R, 19,15, n = 32), Nova 2ivohoSf (May, 18, 1983. n ^ 36; October. 
12, 1985, n = 370. June, 21, 1986. n = 279; October, il, 1986. n = 322; May 16, 1987, 
n 398), the your.g of the year were seined at the locality Psanf skily (August, 
22, 1985, n 140; June, 30, 1986, n =* 90; August, 4, 2986, n = 924; July, 6, 1987, 
n ^ 643) and NovA ZivohoSt (August, 22.-28., 1987 ,n = 288). 

The fishes were caught during the day and especially at night. For netting two 
seir.e nets were used, the first being 70 m long, 7 m deep, mesh size 3X3 cm. 1.2 X 
X 1-2 cm and 0.7 X 0.7 om and the second 10 m long, 1.25 m deep, with meshes of 
0.1 X 0.2 cm. In all specimens of the perch, Ihe length of the body (BL.) and total 
length (TL) In mm and the weight (in g) were determined. The sex wbs ascertained 
using dissection for the scale structure by the use of the projecting apparatus ‘ Docu- 
mator LesegerSt DL II a , using the 17.5 times magnification. 5—10 selected scale? 
were taken below the lateral line behind the end of the left pectoral fin. From 
collected scales only the one with the clearest annuli was studied. The body-scale 
relationship w-as found as linear, and therefore the method after R. Lee (1920) was 
used (see Novak, 1982) with the correction of 16 mm (Lohnisky, I960) for 
the back calculation of the body length in the individual years of life. The Fulton's 
coefficient (i» conditional index), the suitable parameter for the study of the fish 
growth (Gersanovli, Markevifi, Dergaleva, 1984) was calculated using 
the formula: 


W.J04 
Kr " _ L» 

where W is the total weight of captured specimens (in g) and L is their body length 
(in mm). The length-weight relationship was performed following the method of 
Rounsefell and Everhart (1960). The index of production (Pivnidka, 
1972) was used for the comparison of weight and growth within various reservoirs. 
The phenomenon of R. Lee was analyzed by the use of the method described by 
Hanel (1982). The length growth was compared using the formula of growth 
characteristics: 


C lfi 


‘ogi 0 - 
0.4343 


• In -1 


where, e g., the index C 1 M 3 - 4 ) signifies the sum of this parameter fa fae fish eg® 
from 2 up to 4. 
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Tablo ft Panwnnlnn) i>f tin* vim D«rl«taa(ryV eiiuac**n of the perch from the Slapy reeeroir 
(L„ - the theoretically attainable maximum length, K — the growth coefficient, 
to — the hypothetical slatting eg*»l 


locality 

Of tlK* 

capture 

Sox 

I- 

K 

T -> 

St. ZivoWmf 

IS. 5. 198j 


224 

0.248 

o.o?’« 

N. 2ivo1n»t 

15. •» 1985 


202 

0 392 

0.011 

N ?.wolioet 

12.10.1985 

foraulea 

m 

0.626 

0.00132 


12. 10. 1985 


164 

0.5. .9 

- 6.0006 

N. 2ivoIiom( 

12. 10. 1985 


207 

0 372 

0.091 

N. ZivohnsC 

21. 6.1986 


205 

0.2.70 

O.OSil 

K. Zivoliosl 

21. 6. 1986 

families 

181 

0.422 

0.018 

N. iivohaal 

21. 0 1986 


233 

0.220 

0.01* 

N- 2ivohodC 

11. 10. 1986 

mak* 

200 

0.3M* 

0.06; 

N. Ztvohoif 

11.10.1986 

fe mules 

222 

0.309 

0 . 1 » 

N. 2.ivoho.tf 

11.10.1986 


.-07 

0.1^7 

0.075 

N. £ivoho*t 

16. 5. 1987 


180 " 

0 459 

0.0MT 

N. Jhvo'ioW 

16. 5. 1987 

females 

260 

0.287 

0.015 

N. 2ivohc*M 

16. 5.1987 

males 

210 

0.359 

0.0 Li 

Pian4 akUy'tho brook 

5. 7. 1987 


253 

0.266 

0 056 

Maatnik (aoe Hanoi. 1988) 

1982 -1985 


227 

0.258 

0.396 


RESULTS AND DISCUSSION 
Length growth 

The length of the caudal find decreased with the increase in the body leneth. 
the average equation calculated from the total sample of the perch from the 
Slapy reservoir being- TL/8L = 1.2068 — 0.00018 BL (ranges of the BL 
55—245 mm). The body length of the young of the year of the perch from the 
Slapy reservoir is given in Table 1. The data found are analogous with Cnt 
values given by Frank (1967) and Re pa (1965, 1969) in the same locality 
They correspond with the data from the reservoir “Bra£nsk4i n5dr£“ in the 
year 1982 (Kubecka, 1984) and from the reservoir "Klidavska n&dri‘ ;n 
the year 1956 (Lohnisky, i960). It is evident that the values from the Sla- 
py rescrvoid are in good accordance with the body length back-calculated 
using the scale method. The perch material sampled in the years 1985-87 
(without the young of the year) was formed by 1437 specimens which car.be 


Table 4 . Proof* of phenomenon of Row Loo ou namplos of the perch from the Hlapy riveme 
lnko; *venvee values aro given in mm of iho body lo.nglii (for moibod see iJano.. 1082), 

n — number of epeeiinen'k 



l* 

li 

Is 

b 

u 

Ik 

1985 

18 

68 

108 

141 



1986 

138 

62 ' 

98 

131 

168 


1887 

Id 

68 . 

101 

HO 

ICO 

174 


171 

0.0 ' 

-3.5 

-2.0 

+ 4.0 



i. 
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TftblH a. Parameter* of von TWint.v,ffy‘s growth equation of the perch from various 
Czochoslo'.'f.k resor voire 


Locality 

Author 

n 

1- 

K 

to 

Sauce. 1982-84 

Lo;k»eek (1986) 

*10 

520 

0.068 

0.256 

ftl'rnov 

HJavWck (1993) 

247 

44)2 

0.144 

0.0004 

KJ/favu (1983^81, 

Pivmfbft (1982) 

3281 

322 

0.123 

-0.7.19 

1907-79) 

Oruvu. 1668-82 

K.rku (11161 

39 

320 

0.274 

0.057 

(rajJid growth) 

Orlik 

SvAtyra (1974) > 

at 

221 

0.334 

0.749 

ifOfliU 

Svafyra (1W81| 

395 

218 

0 273 

0.143 

J0WI»I!X> 

Vorttradovsk^ (1M*). 

48 

217 

0.4942 

U.OIS 

Lipno 

Sv-uliin (1974) 

1 204 , 

209 

0. li»3 

— 0.754 

diubenw 

SvAtora (]9»il) 

383 

202 

0.283 

0.246 

Oruvu (19.15^ 62) 

Kirka (1064) 

206 

u; 

0.206 

0.094 

(slow growth) 
ZA*kul*k6 ref. 

Svatora (1981) 

1024 

177 

0.426 

-0.004 

Piwtvtriskii roa. 

I-.lmiakv (1960) 

149 

170 

U.406 

0.031 

Vruriov. i 957 

Lohr««ky (lOMi) 

Ml 

152 

0 603 

0.0097 


Table 6. Comparison of tho length growth of I ho porch by t ho uie of the CJe index 
•n 30too native ro^orvoixs 


Locality 

Aut hor 

C-,6(?-*) 

Cih(S-5i 

Cisp-e* 

Cm<e-7> 

Jewiuce* 

\owra<Jo\»k^ (1965) 

140 



_ 

Orava 

Kirka (1964) ave 

85 

107 

122 

14:1 


Ilnatevif (1850) mu». 

53 

77 

95 

!»9 


max. 

102 

128 

146 

IC5 

Htapv 

(•rank (I960) ave. 

81 

100 

119 

lot 


Lohnisky (I960) rnm 

41 

40 

58 

66 


oiwi' allies max. 

102 

118 

J53 

145 

I'vircov* 

HiavaiMk (1083) 

70 

115 

141 

168 

tlie pond Roimberk 

Frank (1058) 

74 

101 

127 

— 

trie pond Machovo 

Frank (1050) 

74 

W 

123 

130 

•caero 

KIK*v a 

Lohtmky (1967) «ve. 

71 

86 

IM> 

182 


Sv&lom (1081) uuii. 

50 

72 

00 

125 


max. 

79 

90 

112 

131 

Past vin»kA n. 1057 

Lohnwk* (1900) 

70 

78 

07 

— 

(■miku) 

Sun-vj-. 1082-84 

f.ojk/Unk (1986) 

70 

94 

no 

If>6 

Z4t**>l*k4* ro*. 

SvAtom (1981) i»ve. 

00 

80 

94 

119 


min. 

04 

81 

93 

— 



73 

8!f 

102 

— 

Li p no 

Voatriulovsky (1901) *vc. 

66 

64 

77 

91 

SvAtom (1074) inip. 

41 

63 

fi:t 

“7 


max. 

124 

72 

94 

97 

TiMTviaika ro*., 1937 

I.ohntf.ky' (19001 

06 

76 

85 

— 

(females) 

Horka- 

SvaiOia (1986) 

69 

82 

102 

114 

Hubenov* 

Bvatoru (1686) 

6ft 

72 

88 

99 

.M4eno 

VontnidovHky ( 1062 ) 

49 

W 

73 

— 


* calculated from tot*l average length gio^th 





Tab]* 7. ComocvnwT yf the length growth of tha poreh. from venom*. r*wvv«iir« ©»U«uk 
of Cwiiuilovakia by th© u** of ilio Cm growth index 



Author 

Ulft,8-4> 


Oimy-o, 


Union ktfco (USSR) 

lionmniv, I92tl 
{<*.%> ftnrg. l5>49) 

121 

160 

109 

23? 

(W ktho (CSS ft) 
rapid gumtli m C*ina.VvA 

Tjuvin, 193a 
(mi© B.jrg. mt*> 

114 

144 

168 t 

19) 

fjik'v ui Kami mi JC.SSR) 

PoiuiikVv, IJJ 26 
(son Borg, 11 * 49 ) 

113 

149 

197 


Vitebsk lakes (USSR) 

ttontreSov, 1926 
(,-eo Ferg. 1Q4U) 

105 

138 

— 

— 

Oaim lake (USSR) 
rapid gioarh in male- 

O'lfin, 1935 
(**oo Borg, 194(f) 

105 

131 

149 

1(H 

UltawatOr Jake 
(England) ftiniakw 

MrComiack (1866) 

86 

99 

109 

rr< 

Ulifiwaitr lake 
(England) mule* 

MeConrack (V66) 

83 

95 

n« 

19? 

Br,tga t«lw (Filmland) 

Sue.OJMtr^.l©, 1933 
(*oe Lclimaky, I960] 

78 

98 

— 

4 

Jaa&kjarvi tV’uwiUvail) 

Valle U944) 

76 

..io« 

116 

— 

Rrbm.sk u~i. (USSR) ' 

Santjakova. 1959 

65 

' 94 

115 

125 

Ivanovree. (Us8R> 

Swtjbkova, \959 

67 

' 97 

U5 

131 

UgliiuJr re* (USSR) 

Scntjakoo. 1959 

5.4 

78 

09 

119 

RVO. from CuriMvii 
rtworvoira 

L»'ijK>r. i*KMV 

37 

60 

58 

71 


divided into 8 uge group?. The most frequent were age groups 2 (in ave. of 'v 
total 'ample 35%), 3 (23 ° 0 ), I (19%) and 4 (17%). The most frequent wff 
specimens with the body lengths of 130—135 mm (13%). The maximum bo* 
length of 245 mm was found in a specimen of the age 7. The perch wrth lb? 
maximum Jeng-h within Czechoslovak wafers was caught in the year 1976 a 
the river Stonwvka. Us total length was 560 mm (calculated body length <i 
4d 7mm) and the weight 2.3 kg the age was unknown (Ilanel, 1987). In ik 
year 1357 a perch was angled in the Slapy reservoir with the total length oi 
420 mm (calculated body length of 350 mm; the weight was 1150 R (Kant 1 , 
1937). Vos t r a d o vskv p'362) cited the perch from the reservoir M£en 
bemg of the age up to 18 The average body length growth in the Slapy reser¬ 
voir during 1985 —87 is presented m Table 2. The average Ipngth growth 4 
females and males during the period ol 1935—87 was very similar (body lentfti 
jn mm, females n = 3«>6, males n = 457. females (male?)* li — 86/65. li - 
108/104. h — 137/130, U — 159/153. U — 180172. U — I!>3 101. 1 7 — 200'13!, 
l h — 21)8/192. The faster grow-th of females than of males of the perch fro* 
various localities was reported by eg. I.ohnisky (1960), Kirka (1964 
Balon (1967). Gundrizer &t al., (1981). The average length growth d 
the perch in the Slapy reservoir was better than in the brook Mastnik (one ct 
tributaries ol the Slapy reservoir); see Han el (1988). In Table 4 the tots! 
average values in mm) of Lees phenomenon in the material examined are sun- 
marized (for the method see Han el, 1982). From this Table it is clear, tha: 
l ee's phenomenon is indistinct. Toe problem is discussed in detail, e.g., in pa¬ 
pers of Holdik (1969 a), 2ivkov (2980), Han el (1982), Novak (1983i 
The length growth of the perch has the exponential mathematical form. The 
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Table 9. i’arnmet«r8 of the body length/weiftht rolatiOnehip of il*t parch from varies 
Cx©ohoalovak reservoirs and artificial Fish pond* 


Lo«dity 

Author 

S*«s 

tv 

* 

TM. ISW 

Lohmskf- (1969) 

male.. 

-4.W64 

m 

Ltftaru res. 1958 

Lohnisky (1980) 

forealeo 

-5.3224 

3 33B 

Kl iavk* res. 1957 

Lohmaky (1980) 

fema-e.. 

-5.2975 

7.’* 

Klitava xos. 1957 

Lohnuky (I960) 

real*!- 

-4.7360 * 

U«* 

Kliiftva re.. (1983-79) 

SvAtoru (1VS!) 


— 4.7426 

3 OilS 

Paatvaiwk; n. rei. 

Lohni.ky (1980) 

ma3e« 

— 5.6191 

3*« 

I’aalnuaiia e, rt\». 

Lohnuky (1980) 

temalft. 

, -6.6029 

y.& 

Orava (ilou growth) 

Baton (10671 


-4.7043 

• 3 » 

Orava {rapid growth) 

Balon (1987) 


— 4.7043 

3 -»i 

Vranov ica. 

Lohnuky (1060) 

female* 

- 5.3S6‘4 

33BI 

Afteno res. 

I 

je 

1 

> 


-4.11*2 

2'Tit 

Z6ajsal3ka res. res. 
(l'J74— 79) 

SvAtora (1981) 


-4.9240 

3.0811 

Sance ros. (19S2—$4) 

LojkA«eX (19SI ) 


-4.4682 

S.'ffl 

tflapv (upper par- 
of the reservoir) 

Lohiueky (I960) 


— 4.6191 

S9BI 

Slapy (lower part 
oft he roeervoirj 

Lohnuky (I960) 


- 5.0572 

JJW 

pond*. \n C'sakomor*.'/- 

Kiftenecki- 1’ulanV.ovA 


-1.7775 

3*1 

ak& highland 

(1952) 





growth curve was constructed, according to the growth model of von 
lanffy (see Ricker, 1975). Parameters of these equations are presents' ir. 
Tables 3 and 5. where they are compared also with other localities Concern 
the length growth, a broad variability was found in the perch from the Supy 


Table tO. Tb" relationship hotwoen body length and Full on‘p coeffleont IK*) 
of tho p»rc!i from th*» Slupy reservoir 


Locality 

T>a>o uf 'he 
capture 

fh.x 

F.f^ua*iuii 

r 

St. 2ivohoM 

18. 5. 1986 

females 

K> ® 1.7519 4 0.0027 UL 

m 

N. 2ivoho4t 

18. 5. 1985 


K r = 2.0213 - 0.0005 EL 

. -oat 

M. ZivokoK 

18. 5.1086 


Ky = 1.6595 - 0.0007 BT. 

CAS 

h. 2ivi>ho4< 

12. 10. 1986 

females 

K r = 2.434.7 - 0.0024 UL 

-951- 

Js. 2ivolu>4f 

12. 10. 1985 

male*; 

Ky = 1.38.16 -i 0.0060 BL 

i)5Ji 

N. 2ivoko4t 

12. 10. 1985 


Kf a 2 1108 - 0.0010 BL 

-08fC 

_N. ZivolioSt* 

21. 8.1988 

femaloa 

Ky • 2.3708 - 0 0910 BL 

—OOfC9 

N. ZivolloAf 

21. 6. 1986 

male* 

Kf - 2.5149- 0 0033 13L 

-01* 

N. 2iv3*mW 

21.6. 1936 


Ky - 2 6623 - O.0035 BL 

-MB 

2t. 2ivoho4f 

11. 10. logy 

mulct 

Kk = 1 6747 - 0.0019 BL 

(Mil 

N. 2ivo>ioSt 

11.10. 1038 


K* = 1.5*166 4- 0.0029 BL 

(if-:-) 

F. Zivy-.okt 

11. 10. 1988 


Ky = 1-1416 + 0.0053 BL 

0£l 

N.2ivoho« 

16. 5. 1987 

nialoe 

Kr = 2.1782 - (>.<0024 EL 

-m 

N. 2ivoboSt 

16. 5.1937 

females 

Ky ■ 2.3742 - 0.0041 BL 

-on 

1'. 2ivah?6f 

16. C 1987 


Ky - 1.2724 - 0.0037 P.T. 

oj.i 


female* after spawning 







reservoir. Specimens with the body of, e.g.. 177—208 cm can belong to live age 
group and therefore the “determination- of the age using only the body length 
is impoaxbJe. Salon <2987) described different populations of the perch from 
the reservoir Orava with fast and slow growth, too. The broad variability of 
the length growth — 41—102) in the Slapy reservoir was found 

during the period of 1957—87. By comparing the periods of 1957—58 and 


Tablet il. llio companion of the index of production followiiig Pjvjnfeka (1072) 
ttiiiPKg CjechodoVdk rrtierviiire 


Locality 

Author 

f hu 


E8 

r Pt,. 

Sam-o*, i»d2 — 84 

LojWsok (1986; 

175 

166 

150 

26 

Slain 

Frank (I960) ave. 

- 140 

113 

68 

65 


Lohnvwky 1 .run. 

62 

50 

27 

26 


own v&luea max. 

2uO 

175 

139 

9 

Pmtviay, 1957 (female*) 

Lohmsky (I960) 

199 

95 

77 

32 

KliSava-, 1963-79 

SvAiaea < J 981) 

* 104 

SO 

— 

— 

2-fekalsfcAn.* (1974-79) 

Svntnra (11)81} 

v.y 

SI 

<2 

— 

Piwtvmv, l».y7 (malw) 

Colmiakv (HIGH) 

- 92 

70 

47 

45 

Klffava, 19*52 

I.ahnnkv- (1060) 

88 

76 

58 

30 

Lipno*, 1966—68 

SvAtora (1974) 

55 

— 

— 

— 

Mfeuo*, 1959 

Vos'rodovsky (1CC2) 

33 

26 




ca> ufote 1 from lotai average weight growth 


1985—87, I calculated in the average Cjj,, 2 - 6 > 106 and 122. respectively. Using 
this index it is possible to observe a rather better length growth, on average, 
in the second period mentioned. Having for comparison Tables 6 and 7, the 
growth in the Slapy reservoir can be designated as above the average as com¬ 
pared with other Czechoslovak reservoirs and below the average as compared 
with reservoirs outside own territory. The theoretically attainable body length 

in our own samples of the perch from the Slapy reservoir was found to be 

between 154—307 ir.m (see Table 3). The ranges of Cth^-G) in the native reser¬ 
voirs mentioned were found between 58—153 and in the neighbouring localities 
between 38—199 (see Tables 6 and 7). 

Weight growith 

Parameters of the length-weight relationship for the back calculation of the 
weight from samples obtained ui the locality examined are summarized in 
Tahle 8. The "b* parameter ranged from 2.6498 to 3.5939; in females it was 
3.0692, in males 3.0278, on the average. Parameters ol the length-weight rela¬ 
tionship from various Czechoslovak waters are given in Table 9. Tn the perch 
from mentioned Czechoslovak reservoirs, parameter “b“ fluctuated between 
2.6722 to 3.3685. 

For the evaluation of the length and weight growth Fulton's coefficient of 
condition was calculated. The relationship of this conditional index to the body 
length is summarized in Table 10. Fulton's coefficient was found to be in¬ 
creasing in both sexes in various samples or also decreasing in dependence on 
the body length. In the perch from the reservoir Sauce. Lojkisek (1986) 
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found ranges of Fulton'*, coefficient falling between 1.26—2.31; he has found u 
increase of this coefficient with the age of specimens examined. In the peidi 
in Czech ponds. Frank (1938) found ranges of this index 1.2 to 3 4, egam 
increasing with *he body length. In my material, 1 found these ranges belwea 
1.42 and 2.51 in males and 1.2G and 2.68 in females. The values of the so-tffod 
index of production (see Pivnieka. 1972) from various stagnant Czecho¬ 
slovak waters arc compared in Table 11. In the period of 1957—87, very brae 
variability of the weight growth was found using the index of products 
P,^-^ ■- 50—166 Comparing the periods of 1957—50 and 1985—37. I tabul¬ 
ated very similar average values P ,,2 -j ( 55 and 56. 

SUMMARY 

In 1905—87. the length and weight growth of the perch (Perea /lupjaf i&) & 
the Slapy reservoir (Central Bohemia) was studied, using the scale method, ia. 
1437 young of the year and 2075 older specimens. Specimens under study 18* 
pre -ented age groups 0 to 8. On average the body length of the young of tbs 
yeai was 28 mm at the beginning of July and 44 mm in August. On average, 
the length growth of females and males was similar. The theoretically attain¬ 
able body length (L*) in our own samples was found to hs be 1 ween 134- 
—307 mm. The phenomenon of R. Lee was not too evident. According te H* 
result of the length and weight growths and indexes evaluating the grov.i 
rare, jhe growth of the perch from the Slapy reservoir in 1957—87 msy te 
evaluated as being above (he average as compared with other Czechosioni 
reservoirs and be3ow the average as compared with reservoirs outs’de 
territory. Ranges of C:v2-<'> index in native reservoirs fell between 58—131 
and in neighbouring localities between 58—199. Teh average value of the V 
pararncjcT of the length-weight relationship in the Slapy reservoir in fecial* 
was 3.0682. in males 3.0178. Fulton’s coefficient varied between 1.42—2.51 ia 
males and 1.2G -2.G8 in females. 
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Abstract. The onset of morning dispersal of rooks (Corims frupitecuj L.) was 
observed on 151 occasions at two large communal roosts in winter Eleven environ¬ 
mental vuriablcs were recorded and their effects on the time of departure (TD> of 
the birds determined by .statistical methods of simple regression and correlation, 
polynomial regression, and multiple regression The best predictors of TD in the 
multiple regression were the beginning of local civfl twilight, cloudiness, precipit¬ 
ation, snow cover, horizontal visibility and wind direction. A suggested regression 
equation explained 78 ® n of total variance; maximum differences between observed 
and expected values were —9 and +12 min, and the mean difference with standard 
deviation was 0.0 ‘-3.7 min. 


INTRODUCTION 

The rooks (Corpus frugllegus L.) wintering in Czechoslovakia use a multitude 
of regular communal roosts at night (Hubalck ct Kubik 1033). In this 
species, the roosting behaviour is generally very orderly and precise, io-'lud ng 
the times of morning departure from. and. evening entry into, the roost 
(Zdobniizky 1907; Gramet 1956; Happe 1965; Heilkamp 1970; 
Grodzihski 1971, 1930. Sw:r. gland 1D76. 5977; HubAlek 1973; 
Ilubalek et Kubfk 1983). 

Jn a previous study (ilubalek 3978). the effect of environmental variab¬ 
les on the morning departure of rooks from two winter roosts was studied by 
simple r.tntisijral methods. The same set of data has recently been analyzed by 
more sophisticated multivariate procedures in order to suggest a formula pre¬ 
dicting the time of birds' dispersal in the morning. This matter has not yet 
been treated adequately in ornithology. 

MATERIAL AND METHODS 

The morning departures of wintering rooks were observed at two large communal 
roosts situated near Zidlochovice and Vysokd Myto on 151 occasions, as described in 
the previous paper (Hubalck 1978). The following environmental variables were 
recorded 30 min before local sunrise (unless otherwise indicated): 

XO. light intensity at the local sunrise time, measured and expressed as the exposi- 
fbeter relative values. 

X), cloudiness, in scores 0 to 12; the scores 0 to 9 correspond to the standard scale 
( 0 — 10 , tenths sky covered); 10 , overcast with the clouds light; II, overcast with 
the clouds moderate, 12 , overcast with the clouds dense. 

X2. snow cover, in seores 0 to 3: 0, absent; I, discontinuous; 2. continuous, less than 
10 cm; 3, continuous, 10 cm or more. 

X3, precipitation, in scores 0 to 4: 0, nil; 1, light snowfall; 2. moderate snowfall or 
drizzle. 3, dense snowfall or moderate rainfall; 4, dense rainfall. 
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TaWn 1. Correlation between timing of birds’ departure (Yl, Y2> and environmental 
variable XO to X9. Boldfaoed values of the coofticionts of IWaon {r), Kendall (t) 
and Spearman (r$) are significant at F = 0.01 
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Fig. 1. Linear regression ol liming of birds’ departure (Yl) on light intensity (XO). 
The equation is Yl = 24.46 — 4.64481. XO. <R a = 0.602). 
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X4. relative humidity of the air. In %. 

X5, horizontal visibility, in scores 0 to 6: 0, below 100 m; 1. 100 to 200 m; 2, 200 to 
500 m; 3. 000 to 1000 m; 4. 1000 to 3000 m: 5, 3000 to 5000 m; 6, more than 5000 m. 
X6, air temperature, in fl C. 

X7. barometric pressure trend overnight (vs 21 hr), in torr. 

X9, wind direction (at windspeeds 1° Beauf. or more), in scores 0 to 3: 0, NNB to B; 
1 . W to K. 2. SEE to S; 3, SSW to WSW. 



Fig. 2. Polynomial regression of timing of birds' departure (YU on cloudiness (XU. 
The hes: fit equation of the second degree polynom is Yl <= —5.50 — 0.69731 Xl -j- 
+ 0.17225 (Xl)f (R^ .--a 0.584). Linear regression explains les3 of the variance: Yl = 
— —8.37 4- 146624 XL. <R S = 0.520). 


X9, day length, in m\n (the interval between the local sunrise and local sunset). 

Other variables, not found as significant in the previous study (Hubaielt, 
197ft). were omitted: roost location; hoarfrost: barometric pressure, windsp^ed; moon 
phase; moonlight in the morning. 

The timing of the birds’ departure from the roost was described by two dependent 
variables Yl and Y2 defined as: 

Yl -= TD — BCT, i.e. the difference (in min) between the time of birds' departure 
(TD) and beginning of local civil twilight (BCT) 

Y2 — Yl — Y’, where Y’ is (TD — BCT)’ expected on the basis of light intensity: Y‘ = 
= 20 28 — 4 1105 X0 (see Results); the use of Y2 variable eliminates the effects 
ol light intensity (and cloudiness). 




Calculations were performed on personal computer HP Vectra XT, using the sta¬ 
tical packages Micros tat and Cos tat, based on diverse univariate and multivariate 
procedures, Including the algorithms of both stepwise and backwards multiple regres¬ 
sion (Snedccor et Cochran 1967. Cooley et Lyhnes 1971). 


RESULTS 

Simple linear regression and correlation 


A significant linear regression of Y1 on the light intensity was ascertained in 
the previous study (Hu balek 1978) Repealed analysis, based on selected 
observations (T03 cases) under conditions with no precipitation and fog, con¬ 
firmed that finding the regression equation was V — 20.28 — 4.J165 X0, and 



Fig. 3. Linear regression ot tfttttAa of birds' departure ffl) on cloudiness (trans¬ 
formed, squared XI values), the Ration Is Y1 = — «.»5 4- 0.11969 (Xl)2 = 

- 0.570), 


the coefficient of correlation (r) was —0.802 (P < 0.001). Using this equation, 
Y2 values were calculated as Yl—Y’, where Y’ is the difference TD-BCT ex¬ 
pected on the basis of particular value of X0. 
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Correlations among all variables were than evaluated (Tab. 1, 2) by para¬ 
metric and non-para metric (rank) coefficients of Pearson (r), Kendall (r) and 
Spearman (r s ), based on 131 eases. Significant (P < 0.01) correlations were 
found between Y1 variable and the variables XO. XI, X3. X6. X5. XO and X4, 
and between Y2 and X3, X5, X2, X8 and X4. The variables Y1 and Y2 are 
also highly correlated (r — 0.751, r — 0.523. r s = 0.679; P 0 001). and the 
corresponding regression equations were Y2 = 0.75 + 0.4696 Yl; Yl = 
= —0.25 4* 1.2003 Y2. Closely interdependent (r = —0 929) environmental 
descriptors are only XO and XI. i.e. light intensity and cloudiness; correspond¬ 
ing regression equations were X0 — 7.28 — 0.3156 XI. and XI — 20 93 — 
— 2.7352 XO. Other significant interrelations (but any of them with r < 0.60) 
wore found between X4 and X5; XG and X2, X0, XI; XI and X3; X5 and X9; 
X7 and X4 ; X3; X0 and X8 (Tab. 2). 

Significant (P < 0 01) linear regression equations for Yl and Y2 dependent 
variables were: Yl =* 24.46 — 4.6448 X0 (Fig. 1); Yl = —9.37 + 1.4662 XI; 
Yl «=. —0.25 -i- 6 0163 X3: Yl » —21.94 + 0.2627 X4; Yl = 8.48 — 1.7851 X5; 

' Yl = 2.22 + 0.7346 X6; Yl - —1.95 + 2.2818 X8. 

Y2 = 2.57 — 1.3347 X2; Y2 = 0.62 4- 2.8647 X3; Y2 = —11.93 + 0.1497 X4; 
Y2 = 6.15 — 1.2075 X5; Y2 * —0.23 + 1.1830 X8. 

Polynomial regression 

Stepwise polynomial regression of Yl and Y2 on each X variable was then 
tested up to the fourth degree. The only significant (P <[ 0.05) polynomial 
regressions were found between Yl and Xl (2nd degree polynomial — Fig. 2), 
X5 (2nd degree polynomial); Y2 and X4 (3rd degree polynomial), X5 (3rd 
degree polynomial). The corresponding polynomial equations were (the values 
of R- in parentheses show the proportions of variance explained, compared 
with similar R| 2 values for the simple linear regression of the first degree): 

Yl - —5.50 — 0.6972 XI + 0.1722 (Xl) 2 (R 2 =* 0 584 vs. R, 2 - 0.520) 

Yl = 17.37 — 7.1763 X5 + 0.7034 (X5) 3 & = 0.137 vs. Rj 2 0.097) 

Y2 =* —171.47 + 8.3047 X4 — 0-1256 (X4) 2 -| 0.0006 (X4) 3 
(R 2 ^ 0.1G3 vs. R,- = 0.046) 

Y2 « 17.07 — 10.8881) Xo + 2.5089 (X5) ? — 0.1939 (X5) 3 
(R 2 = 0176 vs. Rj 2 = 0.114). 

The particular polynomial regression equations explain thus by 6 4% (Yl on 
Xl), -1 3% (Yl on X5), 12.1°o (Y2 on X4) and 6.2% <Y2 on X5) more variance 
than the corresponding simple regressions of the first degree. For instance, 
when the scatterplots of the regression of Yl on either Xl or (Xl) 2 were com¬ 
pared, the regression was moderately curvilinear in the first case (Xl), while 
linear in the latter (Fig. 2, 3). Simple linear regression equation in this case 
was Yl = —6.95 -f 0.1197 (Xl) 2 , with correlation coefficient (r = 0.760; P 
< 0.001) greater than that between Yl and Xl (r — 0.721). Also the correlation 

between (Xl) 2 and X0 was higher (r --0.949) than that between Xl and X0 

(r = —0.929). The values of significant correlation coefficient r between (Xl) 3 
and other environmental descriptors were 0.409 for X3. and 0.294 for X6. 

Therefore new, transformed environmental variables (Xl) 2 , (X4) 2 , (X4) J , 
(X5) 2 and (X5) 3 were added to the data set in order to enable a more efficient 
multivariate regression analysis. 
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Multiple regression 


The results of univariate analyses revealed two pairs of closely inter-related 
variable*, viz. Y1 and Y2; XO and XI. These variables should be treated separa¬ 
tely in the multivariate procedures. Consequently, six sets of variables were 
selected and used !n the multiple regresdon analyses: 

DEP i: Y1 vs. XI. X'i, X3, X4. X5. X6. X7. Xfl. X9. 

DEL* 12: Y1 vs. XT, ;X1)-, X2. X3, XI. X5, (X3)-. XO, X7. X8 XO. 

DEP 3: Y1 vs. XO. X2, X3, X4. X5. X0, XV, X8. X9. 

DSP 32. Y1 vs. XO, X2, X3, X4. X5, (X5)= X6 X7. XO. XO 
DEP 5: Y2 vs. X2. XO. X4, X3, XG, X7, X3, XO. 

DEP 53: Y2 vs. X2, X3, X4, (X4)-\ (X4>*», X5, (X5)‘\ (X5)-*, XG. X7. X8. X9. 

The best subsets of environmental variables were defined as those, which mini¬ 
mized sufficiently the residual sum of squares (this is equivalent to maximizing 
the multiple correlation coefficient and K 2 ); only those descriptors contributing 
significantly (P < 0.05) to the explanation of variability were included in the 
best subsets. In all cases, the results of both stepwise and backwards multiple 
regression algorithms were identical. The resulting best regression equations 
for particular sets of variables contain the environmental descriptors arranged 
according to their descending importance in partial correlation, and the value 
of R‘ indicates proportion of the total variance explained. Analysis of residuals 
(i.e. differences between the Y values observed and predicted) is also presented. 
as the arithmetic mean, standard deviation (SD). minimum and maximum dif¬ 
ference values. 

DEP I: Y1 -= —4.69 + 1.1617 XI + 3.7237 X3 — 1.6839 X2 — 1.0168 X5 + 
-I- 1.3279 X8 (R* = 0.752). 

Variables not in equation: X4, XG, XI, X9 (R 2 — 0.755, if they were in¬ 
cluded). 

Residuals: x — 0.09; SD = 4.04; Min == —9.0; Max = +16.4. 

DEP 12: Y1 = 4.54 + 0.0944 (XI) 2 + 3.2873 X3 — 1.642b X2 — 5.0763 X5 + 
i 0.5264 (X5) 2 + 1.0814 X8 (R 2 ^ 0.784). 

Variables not in equation: XI, X4, X6. X7, X9 (R 2 = 0.790, if they were 
included). 

Residuals: x - 0.00; SD = 3.72; Min = —9.4; Max = +12.1. 

DEP 3: Y1 = 21.89 — 3.6305 X0 + 3.1541 X3 — 1.3180 X2 — 0.9862 X5 + 
+ 1.0693 X8 (R 2 — 0.761). 

Variables not in equation: X4, X6, X?, X9 (R 2 =■ 0.763. if they were includ¬ 
ed). 

Residuals: x = 0.03; SD 3.97; Min = —9.4; Max “ +16.8. 

DEP 32: Y1 = 27.56 — 3.5794 X0 + 3.1622 X3 — 1.3992 X2 — 4.2341 X5 + 
0.4129 <X5) 2 + 0.9174 X8 (R 2 - 0.773). 

Variables not in equation: X4, X6, X7, X9 (R 2 = 0 776 if they were in¬ 
cluded). 

Residuals: x = 0.00; SD = 3.84: Min = —9.0: Max = +13.3. 

DEP 5: Y2 ^ 4.01 + 2.8793 X3 — 1.4120 X2 — 0.9544 X5 + 1.0176 X8 (R a = 
= 0.412). 

Variables not in equation: X4, X6, X7, X9 (R 2 = 0.424, if they were in¬ 
cluded). 
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Residuals: x - -0.01; SO = 3.82; Min *= —8.1; Max -- +16.9. 

DEP 53: Y2 = 10 20 + 2.8875 X3 — 1.4334 X2 — 10.2382 X5 + 2.3016 (X5) J — 
— 0.1731 (X5) 3 + 0.8322 X8 (R* = 0.472). 

Variables not in equation: X4. (X4)-, (X4) 1 , X8. X7, X9 (R' *= 0.512, if they 
were included). 

Residuals: x - 0 00; SD — 3.48; Min = —8.4; Max - +10.8. 

Individual equations explain the following proportions of the full model (i e 
with all environmental descriptors selected) variance and total variance, respec¬ 
tively. DEP 1: 99.7% and 75.2%; DEP 12; 99.2% and 73.4%; DEP 3: 99.7% 
and 76 1%; DEP 32: 99.6% and 77 8%; DEP 5: 97.1% and 41.2%; DEP 53: 
92.3% and 47.2%. This shows that the extraction of variables in subsets was 
markedly effective and. moreover, that the sets DEP !2. DEP 32 and DEP 33 
involving also the variables transformed to the second or third degree yielded 
slightly better Y prediction tlian the corresponding sets DSP 1, DEP 3 and 
DEP 5, containing only the variables of 'the first degree In general, the most 
optimal predictive equation is that based on DEP 12 set of descriptors. 


DISCUSSION 

Significant simple regressions were detected of Y1 on the light intensity (X0). 
cloudiness (XI). precipitation (X3). temperature (Xfi). horizontal viability (X5). 
wind direction (X8) and r.h. of the air (XI), and. similarly, of Y2 on X3, X5. 
X2 (snow cover), X8 and X4. Y2 variable, by definition, eliminates the effects 
of light intensity (X0) and cloudiness (XI) on TD. Nevertheless, significant 
regressions of the time of departure on precipitation, horizontal visibility, snow 
cover wind direction 2 nd relative humidity were demonstrated. The in¬ 
fluence of these variable on the onset of birds' dispersal in the morning seems 
thus be substantiated, in addition to primary effects of the light intensity (XO) 
inter-related closely with, and affected by. the cloud cover (XI) and BCT as 
well On the other hand, the variables X7 (barometric pressure trend) and X9 
(day length) were not found to be significant. 

Multiple regression analyses, aimed at the construction of predictive equat¬ 
ions, resulted in a similar subset of significant environmental descriptors, 
though reduced in number to five or six (X0 XI, X3. X2. X5 and X8). whereas 
the variables X4, X6, X7 and X9 could have not been included in the equations. 
Light intensity (X0) or cloudiness (XI) alone explained 54% to 63% of variance 
of Yl. and the best multivariate regression (based on DEP 12) os much as 
78.4% of total variance. This equation has been constructed as TD BCT + 
+ 0.0944 (XI) 2 + 3.2873 X3 — 1.6425 X2 — 5.0703 X5 + 0.5264 (X5) 3 + 1 0614 
X3 + 4.54. 

Maximum differences between observed and expected (predicted) values have 
been —9.4 min and +12.1 min, with the mean difference of 0.0 min and stan¬ 
dard deviation of the differences ±3.7 min. These results suggest an effective 
prediction of TD from winter communal roo+s in C. frugilepus at temperate 
latitudes. The predictors are the local civil twilight (BCT). cloudiness, preci¬ 
pitation, snow cover, horizontal visibility and wind direction. These environ¬ 
mental factors affect the morning dispersal of rooks considerably. Tn general, 
the light intensity (determined by BCT and cloudiness) might be regarded as 
the primary factor, while precipitation, snow cover and horizontal visibility 
(the latter correlating with relative humidity of the air) as major modifying 
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factors, and wind direction as & minor modifying factor in the timing mecha¬ 
nisms. 

Interestingly, no significant effects of the variables X4 (relative humidity), 
X0 (temperature), X7 (barometric pressure trend) and X9 (day length) on TD 
have been detected in the multivariate comparison, in contrast to the results 
of simple statistical analysis (Hub&iek 1978). One reason might be that these 
variables correlate with other, domina.mg factors: e.g., X-} with X5 and X3. 
Xfi with XI (XL 1 ) and X2, X9 with X2, and X7 with X3 
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Abstract. A sample af the 31 specimens of anuran amphibians from Papua 
New Guinea and Australia (Queensland), belonging to 18 species, was provided for 
hefmtntholog’cal examination by the Department of Herpetology. American Museum 
of Natural History in New York. The taxonomic evaluation of parasitic nematodes 
recovered from 6 species of hylid and ranid frogs is presented in this paper. These 
include: Seurcfo scans numidico (Seurat, 1917), Cosmocerca novaeguineae sp n.. 
Cosmocercinae gen. ?p. 1, Cosmocercinae gen. sp. 2, Oiysomotium sp., Maxvachoma 
adatnsont sp. n., Desmo^nathincmc papuensis sp. n., Spinifectus sp., and Hhabdias 
australiensis sp. n. C. novakguineae sp. n . from the intestine of 1'lalymantis papuen¬ 
sis from Papua New Guinea differs from the closely related C. ornata mainly in the 
number and arrangement of caudal papillae In the male, longer spike-like portion 
of the female tall and some other features, whereas M. adamsoni sp. n. from the 
intestine of Liforta infra.'renaia from Papua New Guinea is characterized mainly 
by the absence of lateral alae. number and arrangement of caudal papillae in the 
male, and by the shape of the female tail. D. papuensis sp. n. (only females avai¬ 
lable) from the intestine of Rana grisea from Papua New Guinea is characterized 
by the presence of small oesophageal teeth and a cephalic vesicle, situation of dei- 
rids and excretory pore in the region of oesophagus, and by the shape of the glan¬ 
dular oesophagus; the genus V/akubitinema Hasegawa, 1988 is considered a synonym 
ui Dertmagruirhinema and. accordingly, its type species is transferred to the latter 
genus as D. toyamai (Hasegawa, 19991 comb, n.; Desmoynathinema is newly diagno¬ 
sed. Characteristic features of fth. austrc'.iensis sp. n. from the lungs of Rana daemeli 
from Australia are mainly the small size and plump shape of body and the extent 
of ovaries. Almost all the nematodes are briefly described and illustrated and some 
problems concerning their taxonomy, hosts and geographical distribution are dis¬ 
cussed. 

Despite the fact that the nematode faunae of amphibians in New Guinea and 
Australia are of particular in-crest from the viewpoint of zoogeography and 
animal evolution, the present knowledge of these parasites from both these 
geographical regions is rather poor. Until now, there are no detailed and syste¬ 
matic investigations from New Guinea and Australia in this respect, and mo^t 
amphibian species occurring in both these regions have not yet been examined 
for the heiminth parasites. The available data on the occurrence of parasitic 
nematodes in amphibians in New Guinea are tho^e provided by Johnston 
(1967}, Mawson (1972). Sprent (198a a. b) and Moravec and Sey 
(i986), whereas those concerning the amphibian nematodes from Australia can 
be found jn the papers by Baylis (1930), Johnston and Mawson 
(1941), Johnston and Simpson (1942), Inglis (1968 a. b), Maw- 
eon (1972), and Spren^t (1983 a, b). 
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In the yenr$ 1983—1936, through the courtesy of Dr Richard B. Zweifel, 
several fixed specimens oi Papua New Guinea and Australian anurans belong¬ 
ing to 18 species were provided for helminthological examination by the De¬ 
partment of Herpetology, American Museum of Natural History in. New York. 
USA. 0£ them, only the following species harboured parasitic nematodes: Raw 
daetnsii (Steindachner), R. grisea van Kampen. R. grunniens 3 oimini et Latreil- 
le, Piatynraniis papuensvi Meyer, NyctimysUs nartnosa Zweifel, Liloria infra - 
frenata (Gunther), f’rirynomar.fi.-? hsxmicola Zweifel. Ph. st.ictogaster Zweifel, 
and Ph. wilkelmarM (Loveridge). Parasitic nematodes from PhrynomctiHs spp. 
of this material have already been dealt with in the previous authors' paper 
(Moravccand Sey 191)6). while the systematic evaluation of those f:v>m 
the remaining hosts is the subject of the present study. The trenialodes of the 
same material hive been treaied in the paper by Moravec and Sey (1989). 

According lo Frost (1985), the distribution of Rana daemeli is in northeast 
Queensland in Australia and on the south coast of New Guinea and around 
the north coast from Milne Bay to Huon Peninsula; the area of distribution of 
Rana pmea includes New Guinea and Ceram Isl., that of Hutto prunnictis Java, 
Celebes and Amtvr.rva Isl., of Pl/itymantis paptzensis New Guinea and surround¬ 
ing islands and Bismarck Archipelago, of Nyctimystcs narinosa only mountains 
in central New Guinea, and that of Litoriu infrafrenaia Cape York Peninsula, 
Queensland. Australia, and New Guinea. New Ireland and Bismarck Archipela¬ 
go; this species was also introduced into Java. 

MATERIALS AND METHODS 

The nematode specimen were collected from fixed host frogs from the collection* 
of the Department of Herpetology, American Museum of Natural Kustory in New 
York. USA. Only alimentary tracts were removed and examined for the presence et 
Internal parasites. Then the animals were returned ot the museum. The following 
ipecies of frogs were examined in this way: 

Australia: Runa datmeli (Steidachnerl (3 specimens — Cat, Nos. 54249, 34278, 

142881; 

Papua New Guinea: Rana grlfea van Kampen (4 specimens — Cat. Nos. 76593, 
78806, 7660ft), R. grunniens Sonnlni et Uatreille (l specimen — Cat No. 77610). Phaty- 
mantU papuensis Meyer <2 specimens — Cat. Noa. 7B07C. 78078), Litoria infrafrenat « 
IGiinther) (1 specimen — Cat. No 56538), L, darlingtani (Love ridge) (l specimen — 
Cat. No. 98885), L. micromembrana (Tyler) (1 specimen — Cat No 99353), Nycii- 
mvstes rturtnosa Zweifel (t specimen — Cot. No. 69198), Cophixalus cryptotympaWim 
Zweifel (2 specimens — Cat. Nos. 113024, 113050), C. parked I/>veridge (2 specimens 
— Cat Nos. 66J18, 86332), C. darUngtoni Leverage (2 specimens — Ca? Nos. J12805, 
112809), C. riparius Zweifel (2 specimens — Cat Nos. 112940, 112945), Uglophorbu* 
nifesceiw Macleay (2 specimens — Cat. Nos. 81185, 81101), Oreophr]ime anthonyi 
(Boulenger) (2 specimens — Cat. N 03 . 56783, 57436), Xenobatrachti* rostraftii (Mehely) 
(2 specimens — Cat. Nos. 76093, 76095), Phrgncmantis stictogaster Zweifel <2 speci¬ 
mens — Cat. Nos. 76486, 76468), Ph. humicvla Zweifel <2 specimens — Cat. Nos 
113592, 113615), and Ph. wilhelmana (Loveridge) (2 specimens — Cat. Nos. 113718, 
113719). Of them, only the 9 above mentioned species proved to harbour parasitic 

nematodes. 

The nematode specimens were killed in **tu by formalin preservation of the 
hosts v-hieh were Inter stored In 65% ethanol. For examination, those were cleared 
with glycerin- and en fate views prepared according to Anderspn's (£958) 
method. All drawings were made with the aid of a camera ludda. All materials are 
deposited lr. the helminthological collection of the Institute of Parasitology, Czecho¬ 
slovak Academy of Sciences, Cesk£ Budejovtce. In the following account of the 
species encountered, measurements art given in millimetres. 
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REVIEW OF SPECTER 

Fom Ascandulao Baird, 1333 

1 Sc Ararastans nwmidicc (Seuiat, 1917) 

Syn Pc.rroaiacum numidicum Seurat, 1917, Amphcaecum brumptt Khalil, J926, 
Amphccecum rar.ce Gupta, 1959, Amphcaecum communis Yuen, 1963 

Huil Rano dcicnu-b (Stcindachner) (lam Ramdae) 

Localize lion intestine 

Locality Ncsbit River, Leu Cieek, 450 m elevation, Queensland, Australtu 
(17 August 1948) 

Comments —* Only one damaged female o f this nematode was found. 
According lo Spren v (1983 b) who revised specie® of this genus, there are 
no distinct diffm ernes among tho specimen*; o-igmating from Europe, South 
East Asia and Austral'an region toough considerable var ation in the form of 
their mteriabial region was evident accordmg'y. the au'hor recognizes only- 
one specie- $ num dica. :n this genus He ment-ons however that it is possible 
that co’np'iiativf observations on fiesh specimen', completed with life history 
stud-c* may det^- more cleanout differences among the forms from different 
geogiij'iic 1 -epions, s?> that more than a rngle species m Seuratascaris may 
eventually be >ecogn>zed 

This species has already been repoi ted from Rana dae'neh from Australia 
(Queensland) by Sprent (1985 b) 


Fam Cosmocercidae Radhet, 1916 

2 Cosmocer.a nocaeguuieac sp n (Fig 1) 

Type host Plaiymantis papuensis Meyer (fam Ranicae). 

Localization intestine 

Type locality Mihom (Torricelli Mts, 2 mi east of Lumi), 430 m elevation, 
Sepik Province, Papua New Guinea (24—26 July 1966) 

Occurrence in both P papuensis specimens examined, intensity of In¬ 
fection 4 and 5 nematodes per frog 

Deposition of types Institute of Parasitology, Czechoslovak Academy of 
Sciences, Cesk6 Budejovice. Czechoslovakia (holotype, allotype and 7 paratypes 
— Cat No N-387J 

Etymolc-gy The specific name of this species relates to the site of its occur¬ 
rence. i e New Guinea 

Description Small, whitish nematodes of fusiform body Oesophagus 
anteriorly with short pharynx, posteriorly with bulb provided with valvular 
apparatus Narrow lateral euticular alae extending from head end nearly to 
mid-length of tad m female and to anal opening level in male Excre ory pose 
at bulb level in male and in front of bulb m female 

Male (1 specimen — holotype) Length of body - 9C. maximum width 0 218 
Numerous somatic papillae present in posterim half of body Narrow lateral 
eut^ular alae extending posteriorly to anal opening level Length of enure 
oesophagus 0 3?fi lengt h of pharynx 0 015, of bulb OC63, width of bulb 0 069. 
of ante. io’ mv'ow portion ot oesophagus 0 027 Distance of nerve ring from 
ante.ior extremity Oi35 of excretory pore 0 300 Well sclerotued. 0 111 long 
I’ubemacj.um present spicule-* rud mentary weakly sclerotized length some 
0 069 Five pairs o f plcetanes and one pair of conspicuous, large subver.tral 
papillae present anterior to cloaca, piectane® directed slightly posteriorly, pap I- 
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Fig 1 Cosmocerca novaegutneae sp n A — female, general view; B — anterior 
end or female, lateral view, C — anterior extremity of female, ft — male, general 
view, E — mature egg, F — tail of female, G — tail of male; H — tail tip of male, 
1 — plectane 
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la bordered on posterior side with semicircular row of minute rosetl e-like 
punctations underlying sderotized supports conspicuous and not fused between 
plectanes. Oblique, paired (11 pairs) subvcntral muscle bands present prior to 
region of plectanes. Tail and caudal region with numerous small papillae in¬ 
distinguishable from somatic papillae and distributed in subventral, lateral and 
subdorsal rows. Tail bearing altogether ten pairs of papillae; one pair of sub- 
ventral papillae situated in proximal third of tail markedly larger than somatic 
papillae. Two pairs oi small adanal ppillac present. Tad 0.144 long, conical, 
with terminal spike 0.015 long. 

Female (3 specimens; measurements of allotype in parentheses): Length of 
body of gravid females 2.14—4.15 (4.15), maximum width 0.258—0.422 (0.422). 
Head end non-with drawn in allotype, with distinct transverse cuticular oon- 
striction at (0.048) from anterior extremity; in all paratypes head end with¬ 
drawn (Fig. 1 B, C). Lateral articular alae 0.021—0.024 (0.021) wide, extending 
posteriorly to end of thick part of tail. Length of entire oesophagus 0.408—- 
—0.558 (0.558). that of pharynx 0.018—0.024 (0.024), that of bulb 0.090—0.111 
(0.111); width of bulb 0.096—0.117 (0.117), that of anterior narrow portion of 
oesophagus 0.033—0.045 (0.045). Nerve ring and excretory pore 0.128—0.180 
(0-189) and 0.225—0.463 (0.465), respectively, from .anterior extremity. Two 
parallel ovaries forming coils slightly below end of oesophagus; one oviduct 
entering uterus in front of vulva level, another below this level. Fully develop¬ 
ed uterus extending from ends of ovaries posteriorly to reetpm level, contain¬ 
ing numerous eggs. Vulva situated near mid-length of body, 1.12—2.24 (2.24) 
from anterior end of body. Vagina directed posteriorly. Eggs thin-walled, oval- 
-shaped; fully developed, larvated eggs measuring 0.096—0.117 X 0.045—0.075 
(0.102—0.117 X 0.060—0.072). Tail conical, 0.306—0.393 (0.393) long, its posterior 
portion 0.193—0.240 (0.240) long slender, spike-like. Papilla-like outlets of phas- 
mids not present on tail. 

Comments: - Of many species of the genus Cosmocerca Diesing, 1861, C. 
novaeguineae sp. n. is closest by its morphology to C. omata (Dujardin. 1845). 
According to Baker and Vaucher (1984), the latter species, widely distri¬ 
buted in several zoogeographical regions (Europe. Africa and even South Ame¬ 
rica). has a suite of unique morphological characters which readily permits its 
identification (posteriorly directed plectanes surrounded by semicircles of punc¬ 
tations. short spike-like point on the male fail, distribution of male caudal 
papillae, relatively wide lateral alae in males, female tail which is spike-like 
-throughout most of its length). Nevertheless, the morphology of C. novaegui- 
neae sp. n. exhibits, in contrast to C. orruita, certain distinct differences that, in 
our opinion, should be considered interspecific. Since C. omata was originally 
described from Europe, the following comparison is principally based on the 
redescription of this species given by Moravec and Vojtkovi (1974) 
according to the specimens from European frogs. 

In the new* species, the female tail is smooth, without any papillae, whereas 
the females of C. omala are noted for the presence of a pair of conspicuous 
papillae (outlets of phasmids) on the anterior end of the narrowed part of their 
tail; the spike-like portion of the female tail of C. novaeguineae sp. is distinctly 
longer than a mid-length of the tail (representing 58—65% of its entire length), 
while in C. omata this is shorter than a half of the tail (some 39—45% of its 
length). The lateral alae of the new species are distinctly narrower (in females 
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0.021— 0.1)21 inm versus 0.036—0.015 mm in C. orncta), reaching posteriorly up 
to the ana! opening in males (only So region of pi cetanes in C. ornuta) and not 
reaching to mid-length of the tail in females (exceeding the mid-length of the 
tail in C. omata). The female head end of C. novaeguinpae. sp. n. is separated 
from the remaining pail of the body by a transverse constriction cf the cuticle, 
being usually posteriorly withdrawn at this site; this was not observed In C. 
ometa females. The male of C. novaeguineae. sp. n. possesses in its preanal re¬ 
gion, in addition to five pairs of plcctanes, also a subvcntral pair of conspicu¬ 
ously large papillae situated between the most posterior pair of plectanos and 
the cloaca! opening (these papillae are absent from C. orruito,) and the number 
of pairs of postnatal papillae is only 10 in contrast to 14—IB in C. omata (see 
Moravcc and Vojtkova 1974. llartwich 1975). Both these species 
also differ in the size of body of gravid females: the length of body of C. 
noveegutneae females is only 2—4 mm, whereas that of C. omata 5 — 10 mm. 

ft is als£ necessary to take into account their geographical distribution. But 
in this connection it is necessary to remark that even though C. ornata has 
been reported from various zoogeographical regions, it would de desirable to 
carry out a detailed comparison of the materials of this species, especially from 
the Oriental, Ethiopian and Neotropical Regions with those from Europe. Avai¬ 
lable descriptions and drawings of this species originating from these regions 
sometimes indicate distinct morphologcal and biometrical differences (see e.g. 
Baker and V&ucher 1984). 

Members of the genus Cnsmocerca have not hitherto been reported from 
New Guinea (sec also Baker 1982) and, consequently, C. nobaepuineat* sp. a. 
is the first species known from New Guinea anurans. 

3. Cosmocercinae gen. sp. 1 > 

Host: Rana daemeli (Steindachner) (fam. Ranldae). • • 

Localization : intestine. 

Localities: Kesbit River, Leo Creek, 450 m elevation (17 August 1948) and 
Iron Range (bank of Claudie R.), 15 m elevation (date of collection?), both 
Queensland, Australia. 

Description : Male unknown. 

Female (8 specimens): Length of body of gravid females 3.32—3.94, maxi¬ 
mum width 0.313—0.381. Lateral alae comparatively wide (0.030—0.033), extend¬ 
ing from head end to level of tail, exceeding its mid-length posteriorly. Length 
of entire oesophagus 0.503—0.517, that of pharynx 0.021—0.024, that of bulb 
0.099—0.111; width of bulb 0.102—0.120, that of anterior narrow portion of 
oesophagus 0.039—0.048. Nerve ring and excretory pore 0.177—0.13Q and 0.357— 
—0.394. respectively, from anterior extremity. Prodelphic. Uterus containing 
numerous eggs. Vulva situated near mid-length of body. 1.77—1.90 from ante¬ 
rior cr.d o' body. Vagina directed posteriorly. Eggs thin-walled, oval-shaped, 
mature (larvated) eggs measuring 0.099—0.120 X 0.068—0.072. Tail conical. 
0.354—0.517 long, its posterior portion slender, spike-like, measuring 0.177— 
—0.218. Papilla-like outlets of phasmids not present on tail. 

Comments: — Only females were recovered and, therefore, their generic 
and specific identification is impossible. By their morphology and measure¬ 
ments, these nematodes are very similar to the foregoing species Cosmocerca 
novaeguineae; but in contrast to this, they are noted for the absence of a cuti- 
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Fig. 1 A— E — Cosmocercinae gen. sp. 2 from R. grisea from Papua New Guinea 
(A ~ gravid female, general view; B — head end o! female; C — anterior part 
of female body; D — tail of female; E — egg); F—J — Oxysomatium sp. from 
N. narinoja from Papua New Guinea (F — gravid female, general view; G — mature 
egg; H — anterior end of female; 1 — posterior part of female body, lateral view; 
J — tall of female, ventral view). 






oilar constriction on the head end, distinctly brooder lateral alae (0 0S0—0 033 
m m versus 0.021—0.024 mm), and the spike-like portion of the female tail 
shorter or equal to the half-length of the tail (42—50% of tail length). Since 
these nematodes also originated from a different geographical region from 
a different hosl species, we think they belong to a different species and pos¬ 
sibly also a genus. Their species identification will be only possible when also 
males are known. 

According to Baker (1982), the subfamily Cosroocercinae is reprerented in 
Australian anurans only by the genus Cosmocerca Diesing, 18(11. However, out 
of the three Ccsinoverca species reported from tlm region, C. australUmsis 
Johnston ct S?mpson, 1942 and C. pnnxnqua Johnston et Simpson. 1942, both 
recovered from Limnodynastes dorsalis, were described only from, females and 
their appurtenance to Cosmocercc is doubtful (see also Skryabin et al. 
1961); the morphology of their females (e.g., situation of the vulva in oeso¬ 
phageal region, a conspicuously long caudal spike) suggests that in both cases 
these might be members of Paratkelondros Baylis. 1930. The third species, C. 
Itmnodynastes Johnston et Simpson. 1942, reported from the same host species, 
is apparently the actual member of Cosmocerca. However, in addition to the 
last named Cosmocerca species, also a representative of Raillietnema Travas- 
sos. 1925. R kartar.um Johnston et Mawson, 1941, has been reported from 
Australian frogs {Hyla spo., Helioponis etjrei ); Skryabin et- al. (196i) 
transferred this species to Oxysomatium Railliet et Henry. 1913, but in Ing- 
| i s' (1968 a) opinion it Is desirable to retain it in the genu* Rauitetnema. 
Also this genus belongs to Cosrnocercinae. 

4. Cosmocercinae gen. sp. 2 (Fig. 2 A-E) ,■ • 

Host: Ram arista van Kompen (fam. Ranidae). 

Localization : intestine. 

Locality : Okasa. 909—1400 m elevation, Eastern Highland* Province, Papua New 
Guinea (date of collection ?). 

Description : Male unknown. 

Female (2 specimens)- Length of body 1.78—2.07, maximum width 0.177— 
—0.245. Somatic papillae almost absent. Lateral alae extending from head end 
to level of tail, exceeding its mid-length posteriorly. Anterior extremity re¬ 
tracted slightly into body behind pharyngeal portion of oesophagus. Length of 
entire oesophagus 0 396—0.402. that of pharynx 0.018. hat of bulb 0 075; width 
of bulb 0.072—0.075. that of anterior narrow portion of oesophagus 0 030-0 033. 
Nerve ring and excretory pore 0.138—0.177 and 0.300—0.354, respectively, from 
anterior extremity- Prodelphic. Uterus of smaller specimen without eggs, that 
of larger specimen containing small number of nonembryonated eggs measur¬ 
ing 0.084—0 135 X 0.048—0.066. Vagina first directed anteriorly and then 
curving posteriorly. Tail conical. 0.276—0.285 long, its posterior portion slender, 
spike-like measuring 0.105—0.135 (representing 38—47% of tail length). Papil- 
Ift-like outlets of phasmids not present on tail. 

Comments: — Since only females were available, dheir generic and speci¬ 
fic identification was not possible. The morphology of these females is similar 
to that of Cosmocerca twvaegumeae, but in contrast to this species, the spike- 
-like portion of the tail is relatively shorter (Le. shorter than a half-length of 
the tail). 



5. Gxysomathirn sp. (Fig. 2 F—J) 

Hosl ; Nyctimystea nctrinosa Zweifel (tain. Hylidae). 

Localisation : intestine. 

Locality : Kotunl (southern slope of Mt. Otto), 2100—2400 m elevation, Eagteru 
Highlands Province, Papua New Guinea (date of collection 

D e sc v i p t i o n ; Male unknown. 

Female (1 specimen): Body elongate, tapering to both ends. Length of body 
3.50. maximum width 0 815. Numerous small somatic papillae present. Narrow 
lateral aloe (width 0 . 018 ) extending from anterior third of body length up to 
mid-length of tail. Head end rounded, mouth elements obscured. Length of 
entire oesophagus 1.20, that of its narrow anterior portion 0.993, that of bulb 
0.190; width of bulb 0.190, that of anterior portion of oesophagus 0.0C3. Nerve 
ring and excretory pore 0.476 and 0.762, respectively, from anterior extremity. 
Vulva postequatorial, 3.84 from posterior end of body. Vagina directed ante¬ 
riorly. Uteri opposed, ovary of posterior uterus located anterior to vulva, termi¬ 
nal half of ovary of anterior uterus located posterior to vulva. Eggs thin'-walied, 
oval-shaped; size of mature eggs containing larva 0.075—0.1)87 X 0.039—0.048. 
Tail conical. 0.272 long, spike-like at tip; two small lateral papillae (outlets of 
pho.smi.ds) present below mid-length of tall. 

Comments: — Since Oxysomatium Rarlllet et Henry, 1916 is the only 
genus within the family Cosmocereidae the female of v/hich are amphidelphic 
(see Chabaud 1978, Baker 1930, 1982), this nematode can he assigned to 
this genus. According to the revisiona! work of Baker (1980), at present the 
genus Oxysomatium includes only three species occurring in Europe, Palae- 
arctic Asia and North Africa. Therefore, tt is highly probable that the specimen 
of the present material represents a new, hitherto undescribed species. Un¬ 
fortunately, the specific morphological characters of Orysomotium species are 
found in males, whereas females are rather uniform in their morphology. Con¬ 
sequently, we refrain from describing this nematode as a new species. 

€. -Vraxuachonjo adamsoni sp. n. (Fig. 3) 

Type host: Litorio infrafrenata (Gunther) (fam. Hylidae). 

Localization : intestine. 

Type locality: Moi Biri Bay, Baiawa, sea level, Papua New Guinea (date of 
collection ?). 

Deposition of types: Institute of Parasitology. Czechoslovak Academy of 
Sciences, Cesk£ BudSjovlce, Czechoslovakia (holotype, allotype, paratype — Cat. 
No. N-449) 

Etymology : The new species has been named in honour of Dr. Martin L. Adam¬ 
son, Department of Zoology, the University of British Columbia in Vancouver, 
Canada, who contributed greatly to the knowledge of nematode parasites of 
amphibians. 

Description : Body cylindrical, tapering to both ends. Head end rounded, 
mouth elements not studied. No somatic papillae present. Lateral alae absent. 
Nerve ring encircling oesophagus approximately at border of its first and se¬ 
cond thirds; oesophagus forming long anterior cylindrical portion, isthmus and 
"bulb armed with three sclerotized valves; pharynx indistinct. Excretory pore 
in front of bulb. Male much smaller than female. 

Male (1 specimen — holotype): Body 2.45 long, with maximum width 0.231. 
Cuticle smooth, only near posterior end with very fine transverse striatioo. 
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fig. 3. Maxvachonla adamsoni sp. n. A — anterior part of female body; B — head 
end of female; C — male, general view; D — tail of male; E — tail of female; F; 
G — mature egg. 


Length of entire oesophagus 0.402; length of its anterior cylindrical portion 
0.300, of isthmus 0.054, of bulb 0.060; width of anterior cylindrical portion of 
oesophagus 0.030. of isthmus 0.024, of bulb 0.066. Nerve ring and excretory pore 
0.204 and 0.3(10, respectively, from anterior extremity. Testis situated in middle 
of their body length. Posterior end of body vent rally bent. Caudal papillae 
numerous: 5 pairs of subventral preanal papillae, 1 pair of subventral adanal 
papillae. 2 pairs of circumanal papillae, and 6 pairs of postnatal papillae pre¬ 
sent. Well sclerotized 0.135 long gubemaculum present; spicules short, 0.120 
long, Jess sclerotized than gubernacuium. Cuticle of ventral precloacal region 
strengthened, with a number of longitudinal grooves. Tail conical, 0.258 long, 
tapeimg in sharp point. 
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Female (2 specimens; measurements of allotype in parentheses): Length 
of body o£ gravid females 8.68—9.48 (9 48), maximum width 0 367—0.408 
(0.367). Cuticle with longitudinal stria lion, in posterior portion also with very 
fine transver've striation. Length of entire oesophagus 0.748—0.775 (0.74B); 
length or i'ts anterior cylindrical portion 0.508—0.612 (0.598), of isthmus 0.054 - 
—0 088 (0 068), of bulb 0.082—0 095 (0.082); width of anterior cylindrical portion 
o f oesophagus 0 041 (0 041). of isthmus 0.027 (0 027). of bulb 0.095—0.1.09 (0 095). 
Nerve ring and excretory pore 0.245—0.253 (0 245) and 0.478—0.5-30 (0.530), 
respectively, from anterior extremity. Vulva situated at isthmus level, 0.585— 
—0.353 (0.653) from anterior extremity; ovejector including short sphincter 
portion and rather long cylindrical portion. Uterus extending posteriorly into 
tail, containing numerous eggs. Two parallel ovaries situated in posterior part 
of body (distance of their anterior ends from posterior end of body 3.06—3.13 
(3.13), extending into tail; most posterior part of genital organs represented by 
two conspicuous seminal receptacles. Mature eggs oval-shaped, thin-walled, 
larvated, size 0.060—0.078 X 0.045—0.057 (0.072—0.078 X 0.054-0 057). One 
pole of egg provided with small protuberance; filaments not observed, but their 
presence cannot be excluded (eggs observed only inside cleared nematode 
body). Tail unusually long (representing 20—24 (20) % of body length), with 
conical, sharply pointed tip; length of tail 1.86—2.04 (1.86). 

Comments: — The genus Maxvachonia Chabaud et Brygoo, 1960 includes 
sveral closely related species parasitic in reptiles and amphibians in Mada¬ 
gascar. Austral.a and New Guinea. Its type species, M. dimerpha Chabaud et 
Brygoo. I960, has been recorded from chameleons and other species of lizard* 
from Madagascar and a nearby small island, Nossi-B6 (C a baud and Bry- 
«o o 1980, Chabaud et al. 1984, Caballero 1968), whereas four other 
congeneric species are known to occur in the region of Australia and New 
Guinea. Of them. M. chabaudi Mawsoa, 1972 and M. brygoci Maws on, 1972 are 
the parasites of bzards (skinks and agamids) in Australia, M. flindersi (Johnston 
et Mawson. 3941) occurs in frogs and a toad in Australia and Af. ewersi Maw- 
sor. 1972 is known from the frog L itorui nasula in New Guinea (Johnston 
a"'l Mawson 1341, Inglts 1968, Mawson 1872). 

In the absence oi lateral alae in the female, M. adamsoni sp. n. resembles 
only Af. dcmorv.’ia and M. bryguoi; all other species posses well developed alae 
on the an‘er!or part of the body. However, in contrast to the new species, M. 
d--morpha possesses only 4 pairs of preanal and 1 pair of adanal papillae in the 
male (5 pa:rs of preanals and 1 pair of .-id ana is in M. adamsoni) and the shape 
of '-he seminal receptacle in females of both M. diwwrpha and M. brygooi is 
different from that in M. adamsoni sp. n. Moreover, the new species differ* 
from these two congeners also in host typos (reptiles s’ersus amphibians) and 
distribution (Madagascar and Australia versus New Guinea). 

From the iwo Maxvachonia species known from amphibians, Af. adamsoni sp. 
» differs as follows: While both Af. flindersi and Af. ewersi possess well deve¬ 
loped lateral alae in the female, these are absent from females of Af. adamsoni 
an. n. There are 5 pairs of subventral preanal papillae present in the male of 
the new -.peeves, w 10 teas only 2 pairs of subventral preanal papillae are pre¬ 
sent In AL eu’ersi and 2 pairs of subvontrol prcancl papillae and 3 pairs ar¬ 
ranged in a triangle lying at the level of the cloaca] opening are present in 
Af. flidersi (see Jnglts 1968a, Mawson 1972). Moreover, M. twersi, the 



only MaxvachonUx species reported from New Guinea, differs from the new 
species also in the shape of the posterior end of body in the female (rounded 
versus sharply pointed), relative size of spicules to the gubemaculum (spicules 
distinctly longer than gubemaculum versus spicules of about the same length 
as gubemaculum), and some other morphological features. 

In 1933, Krei s (1330) described a new nematode species from female speci¬ 
mens collected in the stomach and intestine of Gecko vitiatus from Maklra. 
Solomon Islands, which he had named Typhlonema salomonis; this species has 
been the only representative of the genus Typhlvnema Kieis, 19311. But Ch a- 
baud (1978) correctly pointed out that Typhlonema was of uncertain syste¬ 
matic position and could not be classified in the present nema:ode system 
because the male is unknown. Kreis did not see the anus and, therefore, 
C h a b a u d (1978) mentions that if it should prove to be markedly anterior in 
position, one might suggest that Typhlonema and Maxvackonia are related. In 
our opinion, it may well be that the two genera are identical and if T. salo- 
monis and Maxyachonia spp. prove to be congeneric, then Maxvackonia will 
become only a junior synonym of Typhlonema. 

Unfortunately, the description of Typhlonema salomonis is inadequate and, 
accordingly, its comparison with Maxvackonia adamsoni sp. n. is difficult. 
Nevertheless, for the time being, these two species can be distinguished by 
•their host types (amphibians compared to reptiles) and geographical distri¬ 
bution (Papua Nw Guinea versus Solomon Islands). 

Fam. Quimperiidae Gendre, 1928 

7. Desnujgncthiema papuensis sp. n. (Fig. 4) 

Type host: Rann grisea van Kampen (fam. Ranldae). 

Localization : intestine. 

Type locality: Okasa, 900—1400 m elevation, Eastern Highlands Province, 
Papua New Guinea. Another locality: Igindi, Eastern Highlands Prov., Papua 
New Guinea (22 November 1964). 

Occurrence: 2 adult specimens recovered from the only A prtsea from Okasa 
and 3 larvae from the only frog of the same species examined from Igindi. 
Deposlton of types: Institute of Parasitology, Czechoslovak Academy of 
Sciences, Ceske Buti&jovice, Czechoslovakia (holotype. paratype — Cat. No. 
N-386). 

Description : Male unknown. 

Female (2 specimens; measurements of holotype in parentheses): Body long, 
slender, tapering i<> both ends; cuticle thin, smooth. Length of body 20.81—21.78 
(21.76), maximum width 0.503—0.558 (0.503). Body wall of cleared specimen* 
not well transparent. Head end rounded, with distinct inflation of cuticle 0.033 
(0.033) long and 0.075 (0.075) wide. Cephalic papillae (exact number not deter¬ 
mined) and amphids pedunculate. Mouth triangular, buccal eavrty poorly de¬ 
veloped. Pharynx distinct, relatively long, measuring 0.109 (0.109) in length and 
0.054 (0.054) in width, with three small anterior pharyngeal teeth. Oesophagus 
distinctly divided into anterior muscular and posterior glandular portions. 
Muscular portion thinner but longer than glandular one; anterior end of glan¬ 
dular portion distinctly narrower than its posterior end; middle of this portion 
markedLy constricted. Length of muscular portion of oesophagus 0.856—1.040 
(0.856), its width 0.054 (0.054). Length of glandular portion of oesophagus 
0.571—0.598 (0571), length of its anterior narrower part 0.299—0.340 (0.299), of 
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Fig. 4. Deatnogncthinema papuensis sp. n. A—E — female (A — anterior part of 
body, lateral view; B — head end; C — same, higher magnification; D — tail; E — 
region of vulva); F—H — third-stage larva (F — head end; G — posterior part of 
body; H — anterior part of body). 

its broader posterior part 0.272 (0.272); width of gladular oesophagus at its 
anterior and posterior ends 0.081—0.095 (0.095) and 0.122—0.163 (0.153), respec¬ 
tively. Overall length of oesophagus including pharynx 1.37—1.62 (1.37). Nerve 
ring encircling muscular portion of oesophagus approximately at its mid-length 
0.598—0.612 (0.612) from anterior end of body. Deirids very small, situated 
slightly ia front ol anterior end of glandular oesophagus, 0.775—0.938 (0.938) 

<80 



from anterior extremity. Excretory pore at level of anterior er.d of glandular 
oesophagus, 0.960 —1.102 (1.102) from anterior end of body, lateral alae absent. 
Vulva slightly depressed, postequatorial, 8.02—9.11 (8.02) from posterior extre¬ 
mity. Vagina short, directed anteriorly. Uterus amphiddphic, containing almost 
spherical, thin-walled, nonembryonated eggs some 0.042—0.051 m diameter; 
eggs absent in para-type female. Tail rather long, measuring 1.44—1.6? (1.67), 
with sharply pointed tip; tail representing 6—8 (8) % of whole body length. 
Third-stage larva (3 specimens): Body slender. 1.55—1.80 long and 
0.054 wide. Cuticle smooth. Head cuticular inflation r.ot yet developed. Cepha¬ 
lic papillae sessile. Small buccal cavity present. Entire oesophagus 0.422—0.490 
long; length of pharynx 0.046—0.051, of its anterior muscular portion 0.216— 

_0 228 of glandulai* portion 0.189—0.216 Middle part of glandular oesophagus 

markedly narrowed. Distance of nerve ring from anterior extremity 0.162, of 
deirids 0.276—0.282. of excretory pore 0.285—0.309. Oval genital primordium 
situated 0.476—0.598 from posterior end of body. Tail conical, slender, 0.204— 
—0.219 long, with posterior end tapering in sharp point. Very narrow lateral 
a Jar extending from head region to mid-length of tail present. 

Comments: — In 1987. Baker et al. (1887) established a new mono- 
typic; quimperiid genus Desrnognathinema to accommodate their newly described 
nematode species D. nanrhalacnsix, a parasite of the sa’nmanderDesmoona- 
thus quadrcmaculaius in rhe USA. Next year. Hasegawa (1UB8) erected 
another morphologically close genus Wakubilinema, with the only species 
U’. toyamai Hasegawa, 1938 from the relict frog Rarui namiyei in Okinawa 
Island in Japan, that the author had differentiated from Dt'smognathinema 
mainly by the posloesophageal position of the excretory pore and deirids and 
by the presence of pharyngeal teeth. 

In possessing small pharyngeal teeth and in having the excretory pore and 
deirids situated near the junction of the muscular and glandular portions of 
oesophagus, the nematodes of the present material represent an interlink 
between the two above mentioned genera. However, in our opinion, the featu¬ 
res used by Hasegawa (1988) to separate Wakubiimema from Desmogna- 
thirna have not been sufficient as it is indicated by the present finding and, 
consequently, we consider Wakubitinema Hasegawa, 1988 to be a junior syno¬ 
nym of Desmognathinema Baker, Goater ct Esch, 1987; accord'.nglv. W. toya¬ 
mai should be transferred to the latter genus as Dermognnthinema toyamai 
(Hasegawa, 1988) comb. n. The diagnosis of Desmognathinema should be modi¬ 
fied as follows: 

Quimperiidae, Quimperiinae. Cephalic vesicle moderately developed or ab¬ 
sent. cervical alae lacking; mouth triangular, buccal cavity small; small oeso¬ 
phageal teeth present or absent; oesophagus elongate and divided into glandu¬ 
lar posterior portion and muscular anterior portion with distinot anterior 
pharyngeal part; caudal papillae in males all ventral or subventral in position; 
oblique muscle bands in preanal region of male present but not forming 
pseudosucker. Intestinal parasites of amphibians. 

Type species: D. nantahalaensis Baker, Goater et Esch, 1987. 

It follows from the above discussion that at present the genus Desmogna- 
thinema is represented only by two species, D. nantahalaensis and D. toyamai. 
Even though the present material consists only of females, their morphology 
explicitly shows they belong to this genus; moreover, distinot morphological 



differences against both the above mentioned species indicate that the nema¬ 
todes from New Guinea are representing a new, hitherto undescribed species. 

The morphology of males usually provides much more conspicuous inter¬ 
specific differences than that of females but, in this case, the females of D. 
papuensis sp. n. can be differentiated from those of the both previously de¬ 
scribed species on the basis of the following features: In contrast to D. papnen- 
sw sp. n., there are no pharyngeal teeth in D. nanlahalaensis, the cephalic 
vesicle is not developed, the body cuticle on the anterior end is conspicuously 
irregularly thickened, and the size of the female body is smaller (body length 
8—17 mm versus 21—22 mm). 

W. toyamai differs 'from the new species mainly in the postoesophagea! 
position of the excretory pore and dcirids, markedly short pharynx (0.043— 
—0.0Q3 mm versus 0.109 mm), distinctly smaller cephalic vesicle, and relatively 
ahor-ter tail (length ratio of tail and whole body length 1 :21—26 versus 
1 13—14 in D. pupuensis). From both species, D. nantuhu’aensis and D. toi/a- 
mai. the new species differs also In the shape of the glandular oesophagus, 
which is markedly narrowed in its middle part. It is necessary to take into 
account also the geographical distribution of these species and their host types: 
While D. nantakalaensis is a parasite of the salamander in North America and 
D. ioyanwi is known from the endemic frog species in Japan, D. papuensis 
sp. n. parasitizes the frog Rana yriseu that is distributed only in New Guinea 
and Ceram Island in Indonesia (see Frost 1985). 

Fam. Cystidicolidac Skrjabin, 1946 
8. Spinitecfus sp. (Fig. 5 F—G) 

Host: Rano prunnien* Sonnini et Latreille (fam. Ranidae). 

Localization: Intestine. 

Locality: Ambunti, 50—250 m elevation, Sepik Province, Papua New Guinea 
(date of collection ?). 

Description of female (2 specimens): Small, whitish nematodes; length 
of body 4.45—4.83. maximum width 0.204—0.258. Head end rounded, posterior 
end pointed. Cuticle provided with small, posteriorly directed spines arranged 
in transverse rings; total number of rings about 200, of which 6 on tail. Some 
rings incomplete, mainly in posterior part of body. First two rings close to each 
other. First 6 rings of spines somewhat elevating, their spines being largest 
(maximum length of spines 0.012—0.015); size of spines gradually decreasing 
in posterior direction. Some 40 .spines present m anterior rings. Distance of 
first ring of spines from anterior extremity 0.090—0.117. Mouth formed by two 
small lateral pseudolabia, mouth papillae indistinct. Vestibule, including ante¬ 
rior funnei-shaped prostom, 0 051—0.060 long; length of prostom 0.015—0.018, 
its width 0.021. Length of muscular oesophagus (0.336—0.474, that of glandular 
oesophagus 1 08—2.16. Distance of nerve ring from anterior extremity 0.195— 
—0.216, that of excretory pore 0.240—0.270, latter opening between fourth and 
fifth rings of spines. Vulva situated 0.297—0.390 from posterior extremity and 
0.225—0.330 from anal opening. Muscular vagina directed anteriorly. Uterus 
containing only immature eggs. Length of conical tail 0.072—0.081. 

Comments: — The morphology of the recovered females shows a consider¬ 
able resemblance to the species S. ranae Morishita, 1926 that is known from 
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frogs in Japan, China and Vietnam. But in v:ew of the fact that the taxonomy 
of Sj>initcctu& species is mostly based on the male morphology and, moreover, 
;hc present material originates from a different geographical region, wc ref ram 
from assigning the present specimens to this species, designating them only as 
Spini+ectiut sp. Most representatives of the genus Spinilectus, including now 
more that 50 species, are the parasites of fishes, only few are known from 
amphibians. However, some specie* were recorded from the hosts belonging to 
both vertebrate classes. 


Kara. Rhabdiusidae Railliet, 1916 

9. Rhabdias auslrcdiensis sp. n. (Fig. 5 A—E) 

Type host: Rona daemvti (Steindachner) (fam. Ranidae), 

Localization : lungs. 

Type locality: Peach River, 240 m elevation, Queensland, Australia (12 July 

1946). 

Deposition of type: Institute of Parasitology, Czechoslovak Academy of 
Sciences, Cesk4 Bud&jovice. Czechoslovakia (holotype — Cat. No. N-450). 
Etymology: The specific name of this species relates to the country of its 
origin. 

Description (1 specimen): Small nematode with anterior half of body 
distinctly narrower than posterior one; maximum width of body in some dis¬ 
tance in front of anal opening. Epicuticle markedly inflated only in caudal 
region, forming a number of irregular folds there; in anterior half of body 
epicuticle forming only a low, almost smooth layer. Length of body 3.55, its 
maximum width 0.340, width at level of posterior end of oesophagus 0.177. 
Head end rounded, without distinct mouth papillae in lateral view; mouth 
somewhat depressed. Buccal capsule small, thin-walled, 0.006 long and 0.009 
wide. Oesophagus muscular, being somewhat expanded only at its posterior 
portion; length of oesophagus 0.449, its maximum width 0.063. Length of 
oesophagus representing 13% of body length. Nerve ring and excretory pore 
0T77 and 0.243, respectively, from anterior extremity. Vulva postequatorial, 
1.43 from posterior end of body (distance of vulva from anterior extremity 
representing 60° o of body length). Uterus containing numerous oval, thin- 
walled, larva ted eggs; size of eggs 0.096—0.-105 X 0.036—0.051. Anterior ovary 
extending posteriorly far below vulva level, reaching almost to caudal region; 
posterior ovary confined to posterior region of body. Tail conical, 0.225 long, 
ending in sharp cuticular point. 

Comments: — The taxonomy of the genus Rhabdias Stiles et Massal, 1905 
is highly problematic because of '.he uniformity in the morphology of parasitic 
forms on which the descriptions of most species are based; accordingly, in 
addition to morphological features, it is necessary to consider also other 
important characters, especial]}' the geographical distribution, host specificity 
and ecological and physiological peculiarities of species (see c.g. Baker 1978, 
Rausch et al. 1984). At present the genus Rhabdias includes a number of 
species parasitizing mainly the lungs of amphibians and reptiles. 

Although only a single specimen from Rana daemell has been available, its 
morphology seems to be considerably different from that of other species. It 
mainly concerns the shape of body (short, plump nematode with maximum 
width in the postvulvar part of body), situation and extent of ovaries, and the 
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Fig. 9. A—E — Rhabdias australie naij sp. n. — parasitic form (A — anterior part 
of body; B — head end; C — general view; D — egg; E — toil); F—G — Spini- 
tectus sp. from R. grunniens from Papua New Guinea — female (F — anterior end 
of body; G — posterior end of body). 
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wze of the buccal capsule; by the*? features it resembles only the nematodes 
recently recorded from the microhylid fro^ Gaalropftrjfne corolinerw« from the 
aouth of the USA (unpublished), representing probably a new, undescribed 
species. Of the known species parasitizing amphibians, ft. nustralien-sis sp. n. 
ieeiris to be closest to the recently etabhshed species R. bermani R. Rausch, 
V. Rausch et Atraslikevich, 1984, which was described from Hynobfus keyset, 
jin^i (-~ Salamandrelki keyserlingii ) from Siberia (USSR); the posterior part of 
the body of both species is broad and the anterior ovary extends posteriorly 
far below the vulva level. Nevertheless, both the species distinctly differ fix>m 
each other in some features. In comparison with the new species, the body of 
ft bermani is substantially longer (6.1—10.7 mm versus 3.0 mm) and less plump 
(ratio of the* length of body to Us width 1 : 20.0—23.3 versus l : 10.4), attaining 
its maximum width in the vulva region (m pool vulvar part of body in ft. 
anstraliensis), the buccal capsule is distinctly larger (length 0.023 0.060 mm 
versus 0.006 mm), and the anterior ovary docs no; extend into the post vulvar 
region as far as in the new species: on the contrary, the posterior ovary 
extends by its anterior end to the prevuivar part of the body (posterior ovary 
of ft. austral,casts is considerably reduced, forming only a .small coil situated 
near the posterior end of the intestine). Both these species differ also in the 
shape of the oesophagus, host types and the geographical distribution. 

The genus RhabfUas has hitherto been represented in Australia by the only 
species ft. hylae Johnston el Simpson, 1942 from frogs (Hyla, Limnndynastcs) 
(see Y a m a g u t i 1961). This species differs distinctly from ft. australiensis sp. 
n in the position of the vulva (pi eequ&iorial versus distinctly postequatorial), 
character of ovaries (e.g., anterior ovary by far not reaching posteriorly to 
caudal region of body compared to anterior ovary reaching posteriorly almost 
to caudal region in R. ausiroltertsis), size of the body and its shape (length of 
body fl.3 —7.8 mm versus 3.fi mm), size of eggs (0.055 X 0.010 mm versus 0.096— 
—0.105 X 0.039—0.051 ram) and by some other features. Moreover, both these 
species differ in their host types (Hylidae and Mvobatraehidae versus Rani- 
dae). 
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Abstract. Within systematic evaluation of helminths from tisho a collected in Mongolia in 
a total of 17 tapeworm specifti (Cosloda) worn found. Of OxObo. 12 specios were ronortiod in 
Mongolia fox the font time: CaryoptyUa^Ice fmnica. C. trgen**, UireciscoUx oriental m, Tnucno- 
phortie rtOniuUrsne, Eubothriara ttaJrdiui, ftasurobathrium uuicum. Lignin intettinaUs lurv.. Proleo- 
cepkal** Kcglcoitu, t\ virr.it, (ioi^.tia op. , PunuUlcyi* aoohcina lurv., and Valiporn cumpyUm- 
tristroin tarv. The fimhiign mol ml* eoveral now host records. 


Only little information ia available about, fish cestodes occurring in the Mongolian 
territoiy (Pronin 1974, Pronin et al. 1979, Anikievaet al. 1987, 1‘roniua and 
Pronin 1988). The above mentioned authors collected four following coatode specie* 
from the fishes of Mongolia: CyatftocepJialua Crunculus, DiyhyUohothrium dendriticum 
larv., Protecr.Rpluilus thymalli and torvlosus. 

This paper, following until now presented results of the Mongolian-Czechoslovak 
idithyoparasitological expedition in 1968 (see, e.g.. Ergons and Dulinaa 1907, 
1908, Moravec and Ergons 1970), comprises a systematic evaluation of cestodes 
found in 22 of 34 examined fish species from the territory of Mongolia. 

MATERIAL AND METHODS 

Fishes wars angled anil examined by a routine helminthological dissection either immediately 
cr after their transfer in the Institute of Biology, Mongolian Academy nf Sciences, in (Jlau 
Bator. The castodiw wCce fixed in 4 % formalin, with the exception of specimens of tlu» genu* 
Triaenojihorue Rudolphi, 1763. Tapeworms were stained with Suhuborg’a carmine with the 
except ion of plerticeicoule of the genus TAgtila Bloch, 1762 and then mounted in Cwutiila hulsum. 
On the basis of tlie agreement between the Czechoslovak Academy of Sciences wnl the Mongolian 
Academy of Soieucae, a part of collected worms Waa left id the Institute of Biology, Mongolian 
Academy of Sciencee. The reet of the material, the systematic evaluat.inn of which is presented, 
is deposited in the helminthological collection of the Institute of Parasitology, Czechoslovak 
Academy of Sciences, in ftwko Badijovice. The only reference specimen of Die os^tode Fwuro- 
bethrium unirum Roitmon, 190fi is deposited m the collection of the Institute of Zoology, Academy 
of Sciences of the USSR, Leningrad. A Purvey of infected fishes and localities is proeonted in 
Table 2. All measurement* are in millimetres. 

SURVEY OF SPECIES 

(Day aod month of the finding in the year 1966 is mentioned ia individual 
localities) 


Order Caryophyllidea Benodon in Olsaon, 1893 
1. Cart/opUyUaeides fennica (Schneider, 1902) (Fig. 1) 
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Tal>!<i I. Survey of linhe* infected with costodn* and loenlilios in which '»cr«' caught 

(C province of Arotio ocean, oironmpo'ar subregion; WM inner beam of West-Mongolian 
lake*. SVeev Mont^Uan province of upland-Asian subsogion; A - Amur inn krunaiont region; 
after Bor* 3 949) 


Number of 

Fieh speclea date* Localities 

examined 


.SalnmnidaO 

Fuot«) Utimen (Pu'lui)* 5 

CrorAt/tnys/ar hrwk 254 

(Pali**) 


Cortgotwi* lavarclua 9 

pidfchian (Gmeiin) 

Cortgo/rvs chada/y I 

Dybowakt 
Thymallidae 

Tk</t.'<r!lu* crdirta 31 

fKtic'ifoirie Dybownki** 

Eaocidae 

E»ot twins Linn6 14 

ttox reicherti Dybow 4 

■ki 

Cyprmidae 

Leucifcu* Uucucut 3? 

baicaitiitii Dybowski 

Leuciscus KttUckii 7 

(Dybowski) 

pJuuiuvs phoxinu* (L.) 41 

Creot•turf sous pola- 15 

m»i (Knsslar) 

Great rucif ous hurttlix IS 

Wnrpachmrski 

Oreoletteiscus pewtouA • 12 

(llerzoneloin) 

FAttilus ridilja 1 

laatutru (Pallas) 

Gobiri potto cytJoce 4 

f.Halxi* Pyboweki 

Cariusiu* aumtut 1 

gxbtikt Bloch 
Cobit ida* 

, Cobit if ta«t\ia sibi- 2 

rico (Gladkov) 

Koftvaihr.ilu* barbtU*-' • 61 

ha tr.ni Dyhov.-p.lti 

RiluridM 

- Pariuilniu* twerfuj 6 

(Lame) 


. lake Dod Tftagan (Cj 

the livna Tol near Ulan Ualor and 
8or.<jioo (C), Khemlen near Kher- 
len and Onon near Binder (A), lakes 
' Dod tsagan, Khubaugul and Tirkhin 
iaftgan £0) 
lake Dad tsagan (C) 

tlie river Onon near Binder (A) 


lakes Dod taagan, Khubsugul and 
Titkhin teagan (C) 

lakes Tirkhin taagan and Ugly nur, 
inundant pool of the river Selen¬ 
ga (C) 

the nvera Khalkhin gol and Onon 
near B;udor (A) 

the river Tu2 near Ulan Bator and 
Songino. Iake3 Xirkhin tsagan and 
Ugiy nor <C) 

tho rivor Khalkhin gol (A) 


tl«" river Tul noa.- Songino and 

lake IXkI 14Agftn (C) 

lake Khar (Baiar.) nUr (WM) 

the river Tr.isin gol, lakcw San- 
gin dalai nur and Telman nur (WM) 
lakes Khftr (B&ian) Our and S'angiri 
tialai nur (WM) 

Iftke Ugiv nur (0) 

the river OnoO near Binder |A) 

lake Ugiy nur (0) 


the river Onon near Binder (A) 

the rivers Selbe near Ulan Bator, 

Tul near Soiymo and Ulan Bator (C), 
Kherulor* near Kherlon (A), lakes 
Khubsugui and Tirkhin uagan (C) 

lake Bair nur (A) 





Tab!” • — continued 


• 

Number of 


b iah species 

examined 

Localities 

fiadulor 

fs>t* loft (Linup) 

10 

the river Onor. near Binder (A), lake 

Tirkkin taoRan (C) 

Poraidne 
perea finvitdilte 

7 

lake* Tirkiua tsag&n and Ugiy nur, 

Linn” 


mumlunt pool of tlio river Selenga (C) 

C**it ids* 



C«um Siinaga 

PyhowYki 

7 

the rivor (>uo:« near Binder (A) 


* According to Honnul and Hol£lk (11/83: FolMtoolugiaa 32:07— 83) H. tatmen is a subapocioB 
(IT. h. tain kwJ of Hueho hucho (L.) 

** According to Uaa»anzaav ot ai. (1983), Thymallut arcttzue erotic** lives in Selenga river 
basin in Mongolic. and a aepurato apouiM. T. nigreecep.j, lives in Wo Kxuogol (KliuLmgul). 


Host*: OreoUucuciu potar.ini, 0, hwnili*. 

Localization: lobeattce. 

Localities: lake Khar aur (19— 20 June), river Teisrn gol (8 Juno), 
ilotoriai atudiod: 4 spec, from 0. pOtonini. 

Remark: Cestcdes under *tudy do not differ in norphologyafidsize i’roni G. Juani¬ 
ta tadcv.otms described, e. g., ty Sohnoider (19C2), Dubinin* (f986) and 
Scholz (1989). 

2. CaryopbjUaeirLe.i eryemi Scholz, 1990 (Fig. 1) 

Host: Lewiecut Uvciscw baiccleiui*. 

Localization: intestine. 

Localitifli: river Tel near Songino (13—14 AprJ., 30 July), lake Ugiy nut (25 May). 

Material studied: 25 spec. 

Remark: The description of the specie? including it* differential diagnosis is given 
in the paper of Scholz (1900). 

3. (?) JSreviicokx orient atis Kulakovskaja, 1902 (Fig. 2j 

Hiirtt: yocrmuhcilw bnrbcMu# tori. 

Localisation: intestine. 

Localities: river* Selbe near I'Lno Hater (20-22 and 21-28 April) and Till atar Songiuo 
(4 May. 81 July) and near L’fnn Butor (0 May). Wo Tirldiio taagan (31 May). 

Material auidied: 10 

Description: Body length 0.6—10.4, maximum width <1.1—2.0) in anterior half 
of hody. Width of body in region of ovary 0.7—1.2. Head end widely oval-shaped, 
always narrower than following part of body. Meek lacking, width of body at level 
of first testes and vitelUria 0.9—1.5. T<*tes oral, measuring 0.092—0.184x0.064— 
0.129, lying in medullar parenchyma. They beginning immediately behind head 
end, only 0.30—1.12 from its anterior margin, extending posteriorly to level of 
cimii sac, tightly in front of first uterine ooiis. Cirrus sac oval. 0.28—0.46x0.17— 
0.27 in size, opening into common genital atrium. Ovary H-shaped, wjth short 





Fig. 1. A— C — Cnryoyhfillur.idrJ> trgmri SnhoTz, ISM (A, B — haad and, C — posterior part of 
body); D —E - C.Jonanc .ri (Sohnuider, 1S02) (D — head end, E — posterior part of body). 


lolies, situated in pop tori or part of body. Length of ovary 0.5—0.9, its overall width 
0.7-1.1, width of Jobes 0.17—0.34, width of connecting bridge 0.07—0.16. Vitelline 
follicles oval or nearly spherical, measuring 0.05—0.18. First follicles situated im¬ 
mediately behind head end, only 0.52—1.33 from anterior margin of body, i o. at 
pame distance or more often behind first testes (up to 0.22 behind thorn). Fol¬ 
licles reaching posteriorly up to cirrus sac and with individual numerous follicles 
extending along uterine coils and ovarian lobes up to posterior part of body, form¬ 
ing hero large postovarian cluster of follicle?;. Vagina tubular, in proximal part 
under ovarian connecting bridge slightly expanded into rounded and narrow semi- 
rod receptacle measuring 0.10—9,13x0.032—0 048. In distal, preovarian part, va¬ 
gina fbTrnirg 3—4 small loops end opening into common, genital atrium- Uterus 
tubular, forming about 8- 10 tightly rolled coils and opening into atrium. Coils 
extending anteriorly up to cirrus sac, often at level of its anterior half. Eggs oval, 

0.0-18 - 0.055 x 0.032-0.033 in size. 

Remark: The cestode B. oritrJulis was described by Rnlakovskaya in 1982 on 
the basis of specimens found in JJcmibarbus maculalt(-s and Cfulogoiriv czerskii trom 
iftko Bolon and the river Zeya (Amur basin). The second finding from the river 
Zeya u as recorded by Roitman m 1050 (see Kulakovskaya 1962, Dubinins 
1971). 

Comparison of our data on cestodes from Mongolia with data published by Kn- 
lakovskayu (1062) revealed that material Irom jV. barbalulu$ ioni differed from 
B. orienUdis only in greater body length (according to Kufakovskaya up to 8 mm, 
in our material up to 14.8 mm) and somewhat smaller size of eggs (0.060—0 061 x 
0.041—0045 mm in B. orUntalis according to Kulakovskaya, 0.048—0 055X 
0.032—0 033 mm — present data). The hosts of cestodee are also different — oyp- 
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fr’ig 2. BrevitcoUx orwUalta Kulukovskaja. 1U02 (T) (A. B — he«d end. C. D ~ posterior part 
•f body). 

Tinid lijhcs (Cyprinidac) for B. orientalis , cobitid fishes (Cohitidoc) for cestodca from 
Mongolia. 

Unfortunately, the way of fixation and processing of nur cestode* did not enable 
to ni&he first-quality transverse sections for ascertaining precise localization of vitel¬ 
line follicles which is decisive criterion for classification of caryophyllid tapeworms 
into timulie3 (soc, e.g., Maekiewicz 1972, Dubinina 1987). Nevertheless, these 
auction* made it possible to exclude appurtenance of our. material lo tlie family 
Lytoeeslidiie Hunter, 1927. 

for the reason* mentioned, it is necessary to consider the identification of our 
material from Mongolia as provisional. The definitive species classification will only 
be possible on the basis of additional ccstode material from the same host and 
locality. If the appurtenance of our material to the family Capingentidao Hunter, 
1930 is proved, oostodes from Mongolia are con specific with B. orientals In the 
opposite case, our material from iV. barbatubi* toni would represent a member of 
the new, up to date unknown ccstode species and genus of the family L'aryophyl- 
laeidae T.euekart, 1878. Thut "ould also explain differences in body length, egg size 
and fish host type of our tapeworms from Mongolia. 

Order Pseudophyllidea Oarus, 18fi3 
4. Triof.nophnru* nodulosw (Pallas, 1781) — adults and larvae 

Ho.U: Etox ItWoa, E. rtirk'rti (adulta); Perea fluviatiiis, ThymaUwt arttiovs haka Un ri*, Lola 
iota, Le*c.i«ru* wuleclii (larva*) — plarocorcoidaj. 
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LofaliAstiAiii ir.t^firin^ (itdulti,); liver *n<l body cavity (larvae). 

Localitien: lake* Ugiy nur (24 and 25 May) and Tirkhin tsagnu (28 and 25) May, 2 June), rivers 
Kltalkhin roI (31 August, I and 3 September) and Onon near Bindor (JO September). 
Localities: lak«s Ugiy nur (24 and 26May) and Tirkhin t^ugan (28 and 20 May, 2 Juno), rivers 
JviiaUchin gol (31 August, 1 and 3 Scplenilior) unci Onon near Riudor (10 September) 
Material etudiocl: living worms (ton Remark). 

Rcaiark: As it was noted in Material und Methods, all tapeworms of tho genus 
Trinw>ph<rruit wore identified immediately after dissection of fishes on the basis of 
shape of tridental hooka on sc-olex and wore not fixed. However, Ku perm an 
(1968. 1981), who critically revise'll the genus Triamophorus Rudolphi, 1793, con¬ 
cluded that cestories from the Amur basin, hitherio designated as T. nodulovu an l 
parasitizing fl-ox revshwii (adults) and eyprinid fishes (plorocereoids). represented 
an independent species T amureana Kuperman, 19(18. On the other hand, Dubi¬ 
nin* (1987) considers these eestodes to be only a geographical race (subspecies) of 
T. wdtdoeua Consequently, our material from Mongolia probably included not only 
“typical" T. nodufosu# but also T. anwrenvs (in Kuperman’s concept) or T. no- 
4i/losua amurensi* (after Dubinin* 1987). 

5. Evbotkrium saUdiui (Schrank, 1790) (Fig. 3) 

KoBt: B/achymysUit lenoi. 

Localisation: intestine. 

Locality: river Tul near Ulan Bator (18 April). 

Material studied: L apeo. 

Descript ion: Body length ovc-r35, maximum width 2.5. Scolex widely oval, measur¬ 
ing 0.65 x 0.73, separated from strobila by neck 0.54 wide. Scolex with well-devel¬ 
oped apical discr, wirier (046) than anterior part of scolex (0.43). Bothria elongated, 
relatively wide, measuring 0.53x0.40. Apical disc with two wide indentations 
(Fig. 3C). Segment* craspedoto, much wider than long, particularly gravid segments. 
Testes 0.032 —0.077 x 0.041—0.058 in size, forming two laterally situated bands, 
in proximity of median line of body connected with several testes. Testes not ex¬ 
tending up to excretory canals but localized medially from cirrus sac. Cirrus sac 
elongated or pear-shaped, measuring 0.19—0.26x0.10—0.13, situated laterally in 
anterior half of segments near median line of body. Ovary elongated, localized near 
posterior margin of segments, in proximity of median lino of body. Vitelline fol¬ 
licles oval, dispersed in great number in cortical parenchyma, filling space between 
lateral excretory canals. Vagina tubular, without loops, opening laterally anterior 
to cirrus sue into shallow pit on margin of segments. Uterus forming sac, elongated 
or irregular in shape, in gravid segment*, filling in oldest segments their large part. 
Eggs oval, 0.041—0.052x 0.027- 0 034 in size. 

Remark: The genus Eubathrium Nybefin, 1922 consists of 10 species at present 
(Ching and Andersen 1083). Identification of some specie* is rather difficult, 
above all differentiation between two costodes parasitizing ealmonid fishes — E. 
tahclini, a parasite of Ealvf2in.ua, and E. rragsun (Bloch, 1779), a parasite of SaU/io. 
Size of scolex and shape of its apical disc is considered by some authors (eg. Ny- 
belin 1922, Rawaon 1957. Dubrnina 1987) to bo a main criterion for differen¬ 
tiation of the two species. However, Konnody (1978a, b) considers these characters 
unsuitable for correctspecies identification. Having evaluated onr material, wo accept 
the opinion of Andersen (1979) and Chubb et al. (1987) that tho decisive differ¬ 
ential character of the two mentioned eestodes is a number of indentations on 
apical disc of scolex (two wide indentations in K . salt'd ini and four narrow’, deep 



indentation* in E. cnumm). Othor criteria presented by Dubinin a (1987) — «iae 
of *ooJeX, median position of ovary, presence of testes in proximity of median body 
line — were used as additional ones. 

Only E. cru9Sttm was recorded in Brachi/mj/atux lenok from the USSR, including 
the Selenga basin near Mongolia (Zaika 1965, Dubinina I9H7). In our opinion, 
tho occurrence of E. salvtlini in this host also from Soviet territory seems to bo 
very probable. 



>'ig. 3. A — Evbothrium rp. from E*ox luciu*; B — Eubothrium sn. from Flucho I oim tm, «ator.or 
part uf body; C. l> — E. 1 ’itvelini (Sr-hrupk. 1790) (C - ncokix, T) - gravid B egiD*nt»); B—G - 
DipbyUoMhrium dindrAtcum (Jfitwb, 1824), anterior part of plerOcarroids. 



6. Eubothrintn sp. (Fig. 3) 

Host*: Hvcho taimm, i!toz li'ciut. 

Localization; i&ieitme. 

Localities: lak'-xi I>od trtg'ui (7 August) and Tirkhin tsagan (29 May). 

Mdconal atudioJ: » fr-.^ov-at(includingdamagedstole*) otu apeoiin-n rruro ti. tainu*. 1 Jure- 
iiiiu .^"i Kivtn ito:n A', l-actvj. 

Remark: Ida tori a! understudy excludes correct species identification.Nevertheless, 
size of scolo.;. i«- «,'.»ape and above all shape of apical disc equipped witli only two 
indentations indicate that our ecstodcs probable belong of to B. sulvelini. 

7. FtssaroboJhriuni uni cum Roitman, 1905 (Fig. 4) 

Ho.H: Gobio gobio cy.ioctphtiliit. 

Localization: interne. 

Locality: The river Onon near Binder (9 September). 

Malarial studied: 1 juvenile specimen. 

Description: Body length 2.4, maximum width 0.36. Scolex globular, measuring 
0.43x0.43, separated from posterior part of body by neck, 0.29 wide. Apical disc 
flattened, 0.!7 vide. Scolex with two deep bothria, 0 21—0.26x0.20—0.23 in size. 
Margins of bothria muscular, up to 0.13 wide. 



Fig. *. Fi*.turtf*it\’iurn unuum Roitinun, 1985 (A — tutu! view, B — sco!©*). 


Remark: The only preserved reference specimen (from two found in G. gobio 
cynocephalut) deposited in the collection of the* Institute of Zoology of the Academy of 
uSeiences of the USSR in Leningrad was identified by Dubiaina as F. unicutn. This 
species v.as originally described by Roitman in 1965 on the basts of cestode ma¬ 
terial from tho same host in the river Zeya (Amur basin, USSR) (Dubinina 1987). 

8. Diphyllobothrium deniriticum (Nitzsch, 1824) — larvae (Fig. 3) 

Hosts: Hue ho founrn, Hrachpmyslax Itnok, Thymailue aretieiu baicaisruit. 


m 




Localisation: livftr, outer aurfoao of pylorus uiipendioaa, ntomaeh and twucmbladifor. 

Loculi ties; lakes Dod tragan (7. 9 and 11 August) and Khubsugul (14, 16 and 17 Auguat). 
Material atuCted: anterior parts of four larvae (plerocercoicU) irvmiS. Itnok. the photograph of 
a hiatoiogiculocct-ion through piorooercoid nodule from the gut wall of T. arcticui baioaUn*i$ 
(glam 1973. Fig. 3, p. 410). 

Description: Length of incomplete larvae G—10, maximum width of body 1.2—' 
1.6. Scolex oval or lanceolate, measuring 0.28—0.83 x 0-46—0-07, mostly (in three 
spec.) separated from other part of body by distinct neck 0.42 - 0 .OG wide. Bothria 
long and deep, relatively wide, not narrowing from anterior end backward. Body 
surface covered with fine microtriches, about 0 008 -O.OiO long on permanent 
preparations. Longitudinal muscular fibres situated only in one layer. 

Remark. Plerocercoid® under study wore originally identified by Dubinin* as 
//. minus. At present, this species is considered (by Dubinin* 1087, loo) to ho 
a synonym of D. dentlrilicum, a common parasite of salmonid fishes. Oht material 
corresponds nearly entirely with plerocercoids of D. dendriticuui described in litera¬ 
ture (see, e.g., Chubb ct al. f 1987, Dubinina 1987, Anderson and Gibson 
1989). The only difference — absence of transverse striations (annulations) — in 
material studied is probably caused by fixation because these deep 3trillions are 
easily visible on histological section through a nodule of parasite from T. arcticus 

b'iicaUmis (see Slais 1973). 

9. Ligula initstinalia (Linnaeus, 1758) — larvae (Fig. K) 

H lif ts; Ph^rinue phoctintte, liutihu ruhlus, Cobitie taenia ailniie.a. 

Localization: body CftVJty. 

Localities; lakes L>od tSftgan (6 nod R August) and Ugiy nur (26 May), river Onon noa* Hinder 
(7 September). 

Material studied: four larvae (plerocercoids) from It. ruiilut and three plorocercoid* from 
P. phoxinus. 

Description. Body length 110—105 (spoeimeas from rttliius) and 53-126 
(P. ph'jzinvn), maximum width up to 9.5 (6.0), its thickness up to 3 (2.5). Anterior 
end rounded, not pointed. Genitalia not doubled. 

Remark: A reference specimen of LiguVx plerocercoid found in the body cavity of 
C. taenia sibirica his not been preserved. However, according to Dubinina’i 
conclusions oa taxonomy and biology of ligulid tapeworms, it h very probable that 
our eestode belonged to the species L. colymbi Zeder, 1803 the second interme¬ 
diate hosts of which arc exclusively cobitid fishes (Cobitidae) (Dubinin* 1080). 


Order Proteocephalidea Mola, 1928 
10. Proteouphalia negketus La Ruo, 1911 (Fig. 5) 

Bracityrrysiax Isnok. 

Localization: pylons oppondiras and inteetina. 

Localities: rivtn Tul niiar Ulan Bator a ail Songino (1R and 19 April), and Kherolwt iur 
Kherlon (24 April), lak<w Tirklim taagaa (1 Juno) and Khubeugul (16 August), river Oooa 
near Binder (7 ftapUtialxT). 

Material studied: 11 apae. 

Description: Body length about 50, maximum width 2.0. Scolox semisphericitf, 
measuring 0.3—0.5x0.41—0.56, separated from strobila by neck, mostly narrower 
(width 0.34—0.53) than ecolcx. Scolux with four circular suckers.. 0-122 —0.173 in 



diameter, situated laterally. Terminally situated Apical organ ("fifth sucker") meav 
uring 0 057 —0.085. liody segmented, segments always wider than long- Siio of 
mature segments 0.5— 1.0x1.1— 2.0, of gravid ones 0.8—1 0x1.5—1.9. Testes oval 
or nearly spherical, measuring 0 054— 0.108x 0.043—0.125, lying m two layers in 
number G4—100 (mostly 70—80). Cirrus sac bottlc-slmpcd or elongated, 0.33G- 
0.584 x 0.094—U.131 in size. Cirrus opening in anterior half of segments, ou their 



Fig. 6. A, B — ProUocepKaltis ntgUcttu La Rue, 1911 (A — eoolox, B — mature segment) j 
C — P. loruiofut (Butsch, 1786) from Leuciscus Uncitcus baicaUiuiu, scolmc; D-F — P. toru- 
U>sut from Oreoiweitctis ptu-zoui (D — gravid augment, E — icolex, F — mature segment). 

lateral margin. Cirrus sac extending up to 2/5—1/4 of segments width (mostly 
about 1/3). Ratio of segments’ width to cirrus sac length oscillating from 2.5 
to 4.0. Ovary bilobed, situated near posterior margin of segments. Vitelline follicles 
forming two laterally situated longitudinal bands. Vagina tubular, without loops, 



opening in front, of cirrus into shallow pit on segments margin. Vagina provided in 
its distal part with oval, fceldy developed vaginal sphincter, measuring 0.05—0.06. 
Uterus lobular, filling largo part of segments and forming mostly 6—8 lateral 
branches. Eggs spherical, measuring 0.032—0 036, containing oncosphere, 0.018— 
0.023 in diameter. 

Remark: For identification of this ceetodespecies and other representatives of the 
genus Proleocephcdii a Wuiixlaud, 1858, criteria of Froze (1065)and Dubinina (1887). 
were used. 

Only exiffWM. a common parasito mainly of coregonid fishes, has hitherto 
been recorded in soloionid fish Brachyr/tysia: Unok from the territory of the USSR 
(Frczo 1965). ThU parasite differs from P. treglfrins, a common parasite of trouts 
[Salmo spp.) and our maleriui, too, after Froze (1065) and Dubinina (19H7) by 
lower testis number (24—55), portion of testes in one layer, greater relative 
length of cirrus sac (up to 1/2 of segments’ width). 

XervethelesB, it is necessary to remark that differential criteria mentioned and 
also characters as body length, number of uterine branches used up to the present 
time for identification of members of the genus Proteocephaiaa do not make possible 
reliable differentiation of the cestodes P. exiguus and P. neglect us. It is caused by 
great intraspecific variability and morphological polymorphism of the former 
species (Anikieva ct al. 1083). 

21. Protcocepbilus percae (M idler, 1780/ (Fig. 6) , , 

Holt: PereaJltimolilis. 

Localisation: mteatuw and pylonc appendices. 

Localities: lakes Ugiy nur (27 May) and Tirkhin tsngan (i June), mumlant pool of the rivac 
Selenga (3 August). 

Mntunul studied: 6 spec. 

Description: Body length 55—60, maximum width 2.7. Anterior end of lavly 
considerably narrow forward. Soolox measuring 03 — (1.4x0.20—0.32. separated 
from strobila by feebly recognizable neck, slightly narrower than scoldv (width 
6.20—0 30). Scolex with tour relatively largo (diameter 0.065—0.116) laterally situ¬ 
ated suckers. Ratio of sucker diameter to scolex width 0.30 - 0.37. Apical organ 
(“fifth sucker") 0.027—0.049 in diameter. Ratio of sucker diameter te diameter of 
apical organ 2.0 -2.6. Body segmented, segments always wider than Jong, size of 
mature segments 0.2—0.4 X1.1—2.0, of gravid ones 0.5—0.9 X 1.2—2.7. Testes oval, 
measuring 0.04~0.13x0-03—0.08, lying irregularly in one layer in number 70—96. 
Cirrus sac long, oval or elongated, rarely in some segments pear-shaped with wider 
proximal part, measuring 0.22—0.55x0.064—6,106 Cirrus sac representing only 
1/7 -2^7 of segments' width (ratio of that width U» cirrus sac length 3.6—6.9, usually 
4.5—0.0). Cirrus opening laterally in anterior half of segments. Ovary biiobed, 
situated near posterior margin of segments. Vitelline follicles forming two laterally 
situated bands. Vagina tubular, without loops, opening laterally anterior to cirrus 
opening. Vagina in its distal part with feebly developed oral sphincter, 0.05—0.07 
in diameter. Uterus lobular, forming mostly 6—8 lateral branches. Eggs spherical, 
measuring 0.026—0.038, containing oncosphere 6 614 -0.025 in diameter. 

Remark: Cestodes under study somewhat differ from P. percae described, 
e g., by La Rue (1914), Froze (1965), Schola (1989) only m the shape anil 
smaller relative length of cirrus sac in relation to segments width. Pear-shaped 
cirrus sacs in some aegment and email ratio of their length, to segments width 


297 



(about 1/4—1/5) somewhat rmmble tho same characteristics in P. cema* 
(Gmolin, 1790/, a parasite of percid fishes, particularly ruffe (Gtjynnocephalwi «pp : 

(La Rue 1914, Froze 1995, Dubinina 1987, Scholz 1989). 

However, the species P. cemuaf. distinctly differs from P. pt.rcnr, and also from 
our material from Mongolia by tho shape and size of scolcv and by terminal (apim 



Fig. fl. A-C - Proteoc'phalua pereoe (Mullor. 1780) (A. D - ■cole*. B - mature 
C - gravid segment); E-G - P. ihymall » (Aouenkova-Chlopina, 1823) (E - gravid jegitMt, 
F — wtolox, G — mature segment). 


position of suckers, which are somewhat larger in diameter. Consequently, the ratio 
of sucker diameter to scolex width is smaller in P. cernuae than in P. pcrcae — see 
6cholz (1989). There is a slight difference between tho two species in overall length 
of cirrus sac, too (seo Froze 1965). 



12. Proteocephatue tfijpnalli (Annenkova-Chlopina. 1923) (Fig. 6) 

Ho*t: ThyrAtlSut rraicut baitaktuii. 

Localization: imuatmo uad pyloric appendices. 

Localities lakcj Uod tbURHU (V au<l U August) and Khutougui <14- 18 August). 

Material studied: 14 epeo. 

Description: Body length about 41)-— SO, maximum width 1.7. Scolex Siemisphorl- 
caJ, measuring 0.4—0 8x0.41—0.70, separated from etrobila by neck, 0.34—0.56 
wide. Scolcx with four laterally situated, relatively largo suckers, 0.147—0208 in 
diamotor, and apical organ (“fifth sucker”) with well-dovelopod musculature, meas¬ 
uring 0.071—0.007 in diameter. Body segmented, segments always wider than 
long. Measurements of mature segments 0.3—0 fix 1.1 — 1.5, of gravid ones 0.5 — 
].Ox0.8—1.7. Teste® oval, lying in two layers in number 50 — 94, measuring 0.05— 
O.Jfi x0.03—0.1C. Cirrus sac tear-shaped or oval, measuring 0.192—0.432 x 0.045— 
0.102, extending up to 1/5—2/5 (mostly 1/3—1/4) of segments width (ratio of seg¬ 
ments width to cirrus sac length 2.5- 5.4). Cirrus opening laterally in anterior half 
of segments. Ovary bilobed, situated near posterior margin of segments. Vitelline 
follicles forming two longitudinal bands in margin of segments Vagina tubular, 
opening laterally anterior to cirrus opening into shallow pit. Vagina in its distal 
part with oval, feebly developed vaginal sphincter, O.Ot—0.05 in diameter. Uterus 
lobular, forming 6—10 (mostly 8—9) lateral branches. Eggs spherical, measuring 
0.028—0-035, with oncosphere 0-015—0-010 in diameter. 

Remark: According to Froze (1!X35) and Dubinins (1087), the cestodc P. thy- 
f r.nUi is a common parasite of graylings {ThffnuxUus spp.) in the USSR, ft was also 
found in Mongolian lake Kuaogoi (Khubsugul) — Pronin et ai. (1979). Our material 
from Mongolia does not differ from P. thymalli described by Anncnkova-Chlo- 
pina (1923), L'Te 2 e (1905) and Rusinok (1987). However, we did not succeed, 
similarly as Rusinck (1987), in recording a characteristic feature of P. tftyrmlli — 
cirrus sac dorsaliv rounded in its half (Dubinins 1987). 

Material wo studied resembles in some features (shape of seolex, relative length, 
of oimis sac, testis number, number of uterine lateral branches, etc.) ceslodes froia 
Brachymyslax k/iok, id-.-nlilicd by Us as P. negkctu* (sco page 12). Mutual differen¬ 
tiation of the two mentioned species (P. negtectus and P. thywdli) only on the 
basis of criteria recommended by Dubinins (1987) seem* not to be, in our opinion, 
completely sufficient. Moreover, it cannot be excluded that slight differences wo 
found while comparing the cestodo from Ti lenok and T. areticus baicalends (larger 
tuckers and strongly muscular apical organ, slightly shorter cirrus sac of cost odes 
from Thyrnallus) represent only inl raspeoific variability of the only species similarly 
as Anikicva ct a!. (1983) found in morphologically different population* of poly¬ 
morphic species P. exijuus from coregonid fishes. On the other hand, results of 
Willorose’s (1969) and Pronina and Pronin's (1988) experiments indicating 
very narrow specificity of Proteocephalvs cestodes at the level of definitive host 
support independence of the two above mentioned tapeworms. 

13. Protevcephalus tvrulosus (Batsch, 1786) (Fig. 5) 

Hosts; Lf.ucisciu Uucitciu baicaltntit. Ortoleuciteut ptvtotci, O. potanini. 

Localization: mtostiao. 

Localities: tfcf nvor Tul near Ulan Bator (15 April, 30 July), ialcej Ugiy nur. Tirktla WMgan 
(23Aluy, 3 June) and Khar (Hanoi) nur (19—22 June). 

Material studied: <J epee, from L. Uuciscu # baicaltntit, 1 spec, from 0 . peutowi. 



Description: Body length ubout 40—50, maximnm width 2.1. Scolex cluhshaped, 
measuring 1.2—2.0x1.10, with four circular sucker*, 0.15— 0 34 in diameter, situ¬ 
ated terminally (apically). Glandular apical organ well-developed, O.OoS—0.094 in 
diameter. Xeck 0.43—0.95 wide. Body segmented, segments nearly always wider 
than long. Size of mature segments 0.2—(>.9x1-1—1.6, of gravid ones 0.3 —l.Ox 
1-7—2.1. Exceptionally, gravid segments square-shaped or slightly longer than wide 


Table 2. Measurements of juvenile coated*** of tlie genua f'mU'Krphitlua (jo millimetfei) 



Corrynnut 

ciuulary 

Motmnch’-tliu 
barb<Aulu* litui 

Lola 

htlu 

Cotlut 

mnxaga 

Do'iv Imglli 

2.2 

2.5 — 10.2 

1.4 

1 2-2.2 

Body width 

0.44 

0.42- 0.64 

0.70 

0.39—0 61 

fieolox length 

0.24 

0.34-0 64 

— 

0.30-0 32 

Pool ex width 

0 38 

, 0.50—0.8*1 

0.37 

0.42 - 0.61 

Nook iv id 111 

0.38 

0.31-0.62 

— 

0.38 — 0.60 

Sucker diameter 
Diameter of 

0.12 -0.13 

0.13-0.22 

0.10-0.14 

0.07 —0.13 

apical organ 

0.0G5 

0.045 -0.076 

O.U02 

0.052 - 0.081 


(measurements J 83—1.91 X 1.79 -1.89). Testes oval, measuring 0.05 0.14 x 0.03— 
0.12, lying in two layers in number 110—145. Cirrus sac oval or pear-shaped with 
wider proximal part, measuring 0.26—0.43 x 0.064—0 l"0. Its length ropre.*oatmg 
only 1/7—1/4 (mostly 1/5—1/6) of segments’ width. Ovary bilobod, situated near 
posterior margin of segments. Vitelline follicles forming two longitudinal, laterally 
situat'd bands. Vagina tabular, opening on margin of segments, anterior to cirrus. 
Vagina in its distal part with oval, very feebly dovftloi**l vaginal sphincter, 0.05—- 
0.07. Uterus lobular, forming mostly only 5—6 lateral branches. Eggs spherical, 
0.028—0.045 in diameter, containing oncosphere measuring 0.013—0.021. 

Item ark: Cost odes under study do not differ lroni P. torutous described in litera¬ 
ture (aw*, for example, Frcze 1965, Dubinina 1987) or from our comparative 
material from Czechoslovakia (Scholz 1989). This common and widely distributed 
parasite of cypriuid fishes was also recorded in fishes of the genua Oreokucixctuf 
from West-Mongolian lakes — Anikieva et al. (I9K7). There arc only slight differ¬ 
ences between our material and cestodcs found in Mongolia by these authors — 
somewhat smaller relative length of cirrus sac length and the presence of vaginal 
uphinctor in our material. Nevertheless, vaginal sphinoter in /'. toruloeus is hardly 
visible in permanent preparations and it can be overlooked. 

24. Pr<Aeoceph<Un8 spp. juv. (Fig. 7) 

flonti HucJ^i taimen, Coregonua lovoreltut pidtehian, C. ehadory, Ktox ludtu. l'fUKnnvsphoxinu*. 

barb'Uul’u tani, Lota lota, ChIIua mattrtya. 

Luimli?.utu>n: intea! me ami pjloric appondiCoa. 

Loi'ulitieft: tl» rivers Tul near Songino (5 April), Kherlon ne^r Kliomleu (20 April}, Selbe 
(27 April) and Tul (6 and 9 May) near Ulan Rfllor, lake Khub-irynl (17 April), mundani 
pool of tlm nvar Selenga (3 August), lake Dod tiagan (6 — 0 August), the river Unon near 
Binder (7, 0. 10 September). 

Material ntudioch 6 ap« 0 . from N. barbalului toni, 1 spec. from C. oftud^ry, 1 spec, from L. lota, 
2 epeo. from C, tuirtaga. 





Remark: Correct spreies identification of oestodoa under study or rautna! differ¬ 
entiation of parasite* from different host is> not possible. Consequently, wo only 
add a survey of measurement* of cestodos examined in Table 2, 



Fig. 7. A, B — Prof'oxphnlua Bp. juv. from N. barbalulua tom (dcotex); C. fc.' — Protfot*jtfuilut 
ap. juv. from 0. azatiagc. (C — total view, E-acolex); U — ProUoccpfadtM ip. juv. front L. Iota 
(scolox); F — Protecccphalua sp. juv. trom C. chadary (ncolox). , 


15. Oanguia sp. (Fig. 8) 

Host: Poraiilurua aaotut. 

Localization: intaatino. ■' 

Locality: lain Buir nur <11 Sap l wfcsr). 
Materia) atudied: 1 aoolax. 



Description: Scolex ova], measuring 0.58x0.71, with four circular surkrre, 0.17— 
0.21 in diameter. Circular rostellum, measuring 0.25 in diameter, armed with 47 
minute hooks Hooka consist of basal plate 0 000—0.010 long and 0.003—0.004 
wide and slightly rounded and pointed tip, 0.010—0.014 long. 

Remark: IVo eestodc aperies of the genus Oangcaia Woodland, 1924, G. panuriluri 
Yainaguti, 1934 and G. polionchis Roitraan et Frez.e, 1964, have hitherto been 
described from Paranlurv* asotus. Roitman and Froze (190-1) and Froze (1905) 



Tig. ft A. B — Gangesia sp. <A — scolex, B — rostellar spines); C — VcliporB 
campylancristrota (WedJ, 1055) larvae; D — Ugula Intestinalls (Llnnneus, 5738} ple- 
rocercoid, transverse section; E — Paradilepts scolccma (Rudolphi, 1819) larvae, 
rostellar hooks. 

differentiate lxith species by number of rostellar hooks (G. parasiluri. 32—37, G. po- 
Hotuhis 40—52) and by number of uterine branches {G. parasiluri ovor 20, O. po- 
Jiarxhis up to 20). According to hook numlier and shape, our scolex cor¬ 
responds entirely with G. polionchis (soo Roitman and Frexe 196 - 1 ). However, 
Dubinina (197!) found the eestodc G. paramluri from P. a-wlus in the river Amur 
having 33—48 hooka on rostellum. Tliin fact excludes the use of hook unrulier as 
differential criterion for identification of G. parasiluri and (r. polhixchis. The author 
(Dubinina 1987) used for differentiation of the ocstodes only positions of hauls 
of vitelline folicles to longitudinal excretory canals. Moreover, Hubinina ( 1987 ) 
pointed out the neoessity to confirm the independence and validity of the two 
above referred taxons. For this reason and because we studies only acolex of 
one ceatodo, wo have designated this specimen from Parasilunts asotus provisionally 
aa Gangetia sp. 



Order Cyclophyllidea Bunedcn in Braun, 1900 
16. ParadiltpU ecolccina (Rudolphi, 1819) — larvae (Fig. 8) 

I1o9Ch: Oreolevoisctit ptvxovi, O humiUt. 

Localisation: livur, mesentery. 

Localities; lakes Sang in dalai mir (11 — 13 June), and Telirtefi mir (IB Jam). 

Material studied: 3 spec. from 0. pr&tom, 3 sp«C. from 0. hntmlie. 

Remark; Cestodes tinder Btndv are morphologically and biometrieally (length of 
larger rostclior hook* 0.101—0.107, length of binallcr onea 0.074—0.080) idoutical 
with larvae of P. scokctiui described for inatanr.** by Kozicka (1971), l)ubinina 
(1987), and with our comparative material lrom Czechoslovakia (Scholz 1089). 


J7. Valipora c<i mpylancrislrtAu (Wed!, 1S56) — larvao (Fig. 8) 

Host: Ctwiwsiw aural\u gibtlio. 

Localization: gall bladder. 

Locality: lako Ugiy nur (24 May). 

Materiel studied; 1 spso. 

Remark: Material from Mongolia corresponds in shape and size (length of larger 
roBtcllar hooks 0.028-0.029, length of smaller ones 0 013) entirely with larvae of 
V. campylarwrixtrcAa described in literature (eg.. Kozicka 1971, Bona 1975, 
Bohol* 1989). 
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.Abstract. In the Ohrid- DTitr.-Skadar system, the presence and the diffusion 
&I ihe six autochthonous species belonging to the genera of Salmo and Salmothymus 
Were confirmed. The diagnoses and the descriptions were given according to their 
jftnatoroicai-morpho/ogical characteristics established by former investigations and 
-this one as well. 


INTRODUCTION 

The significant investigations related to the problems of Salmonidae in 
Ohrid-Drim-Skadar system were begun at the end of the XIXth century by the 
'oreign resellches. among which the resulis of Steindachner (1892), 
Berg (1910,1932). Doflein (1918) and Drenski (1922) should be point¬ 
ed out. Although il.eir i live legations were periodical, they gave remarkable con¬ 
tribution to the investigation of this complex and specific problem. The orga¬ 
nized and long lasting, but insufficient investigations were done by our resear¬ 
chers: Kara man (1924 to 1957), Stankovit (1937.1960), Stefanovid 
.1943), Drecun (1962). JIadziSde (1962), Sidorovski (1955), M. Ka- 
ram a i (1936), Ivanov id (1973) te al. From the data given by the men- 
loned authors in this system: Salmothymus ohr-danus (Stemdachner, 1892) 
(formerly Selma ohridanus) in the Ohrid Lake; Salmothymus obtusirostris ze- 
.enzis (HadSiSde, 1962) (= Salmo zetenzis) in the Zeta (a tributary of the Skadar 
Lake); Salmo letnica letnica Karaman, 1924 (= Trutta letnica) in the Ohrid 
Lake; Salmo letnica balcanica Karaman. 1926 (— Trutia balcanica) in Ohrid 
Lake; Salmo lelnica aestivalis Stefanovic. 1948 in Ohrid Lake: Salmo letnica 
lur.ri Poljakov, 1958 in Ohrid Lake; Salmo taleri Karaman, 1932 in Zeta; Salmo 
monlenegrlnus Karaman in Radika river, Ohrid Lake. Drim and Morada rivers; 
Sai»?u> farloides Karaman, 1937 in Radika, Mavrovo Lake, and Pecka Bistrica 
(l tribu ar: of Beli Drim); Salmo marmoralus Cuvier, '817 in Skadar Lake, 
Radika and Bell Drim and Salmo dentex Heckel. 1851 in Skadar Lake system, 
were described or only stated. 

M. Karaman (1966) however, concludes that in the Ohrid-Drim-Skadar 

S ystem there are two species of genus Salmothymus: S. ohridanus (Steindach- 
ler, 1892) in Ohrid Lake and S. obtusirostris zetenzis (HadfciSce, 1962) in Zeta 
•"d the genus Salmo with the species Salmo letnica which is differentiated 
■Jito three subspecies: ssp. letnica Karaman, 1924 in Ohrid Lake; ssp. farioides 
Karaman. 1937 in the Drim system and ssp. taleri Karaman, 1937 in the system 
|>f Skader Lake. Ivanov id (1973) states the presence of 4 autochthonous 
Liipries of trouts in the system of Skadar Lake: Salmo trutta m. fario Linnaeus, 
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Salmo dentex Ileckel, 1851, Salmo marmoratus Cuvier, 1817 and Salmothym^s 
oblxisiTOrtr'ut zetenzis (HadziSde, 1962). 

The earlier different descriptions o£ only one trout, and some later du.a 
about the presence and the systematical status of some trouts in *he Ohrid- 
-Drtm-Skadar system, induced me, on the basis of my own research and acces¬ 
sible data by other researchers, to present my contribution to the clearing and 
explanation of these problems. 

MATERIAL AND METHODS 

The material for this research has been periodically caught since 1974 from the 
Ohrid Lake; while from Pecka Bistrica and MiruSa (Beli Drim river basin) it was 
caught from 1974 to 1989. At the begining of this year the samples from the Resava 
river {VeJika Morava river basin) were caught. 

I obtained the specimens from the Skadar Lake from r. Marie in 1988. 

The samples were analyzed by usual methods, which had also been used by ether 
authors in similar inx-estiRations. 

RESULTS AND DISCUSSION 

The analysis of the samples from Beli Drim system, Ohrid and Skadar Lakes, 
and the Resava river (Vehka Morava system), with the use of formerly estab¬ 
lished data for trouts from our other waters, shows that in Ohrid-Drim-Skadar 
system: Salmo leinica Karaman. 1924; Salmo trutta farioides Karaman. 1937: 
Salmo marmoratus Cuvier, 1817; Salrno dentex Heckel, 1851; Salmotkymus 
uhridanus (Steindachner, 1892) and Salmolkymus obtusirosiris zetenzis (HadihS- 
ce, 1962) are present. The presence and the systematical status of the other 
described taxonomical units have not been fully established up till now. M 
Karaman (1966) considers Salmo montenegnnus Karaman, 1933 as a repre¬ 
sentative of one local race of the subspecies of Salmo letmca farioides, and the 
described forms of Salmo letnica: balcanicus, aestivalis and lumf only a part 
of one population or local micropopulalion, for which there is no indication in 
the exist.ng taxonomy. 

Saimo trutta farioides Karaman, 1937 (Fig. 3)* 

Was previously described from the waters of the Krka near Knin as Safmo 
farioides, whose areal comprises the whole Adriatic river basin. The presence 
of Salmo trutta m. fario in our waters was contested at that time, because it 
was considered that Sahuo farioides populated the Adrxat'c river basin, Salmo 
ialcrj the Black Sea river basin and Salmo macedomeus the Aegean river basin 
(Karaman, 1937, 1937). At the same time there wre other data which, as 
was pointed out in later investigations, showed that Salmo trutta m. fario was 
present in the Danubian system and in other neighbouring waters (Drenski, 
1926; Taler, 1950; Drccun, 1962; Mihajlova, 19«5; Oliva ct al. 
1968; Atbocco, 19B6; Tortonese, 1971; Banaresru. 1964, 1980/81; 
Hriienjak et Ehrlich, 1981; Jankov et 2ivkov, 1988). 

Analysing the characteristics of stream trout from the Resava (a tributary 
of Velika Morava, Danubian river basin) we confirmed the data of G r u b i £ 
et al. (1982) than in this river Salmo trutta m. fario was present. The compari¬ 
son of individuals, of approximately same dimensions, from the Resava river 
and the Pecka Bistrica (a tributary of B. Drim) pointed out to the outstanding 
uniformity of these trouts in the majority of meristic characters. However, in 
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:he samples of Salmo trutta farioides from the Pecka Bislrica, we established 
ronskderctb'e sma'.’er number of longer and thicker pyloric appendices (appen- 
thecs pylorici). The number of pyloric appendices of the onalyesd individuals 
or Salmo trutta farioides from the Krka 34—50, the Ncretva 35—47, the Radika 
41—58. Skadar Lake 35—49 (Karaman, 1937; Ivanov Id. 1937) and the 
Fecka Bislrica (32—34) is considerable smaller in comparison to 5. trutta m. 
farlo from the Resava 59- 99, as well as to the number (40—100, M = 85.33), 
which was cited by Vukovic (1971) for Salmo l rut la m. fario from the 
other waters of Yugoslavia. The number of pyloric appendices at the popul¬ 
ation of stream (rout from the Pecka Bislrica is relatively stable and the growth 
of the body of fish ha? no influence to it3 variability. There are almost no 
differences between the individuals from the Pedka Bistrica and the Resava 
(Tab. I) in the morphometric characters except for the depth of a head, the 
size of eye. the size of V and depth of A fins 

It Is characteristic that the body proportions of Salmo trutta farioides can be 
changed considerably with the increase of the body length. This was well 

•The figures 3—6 will be found at the end of this issue. 


307 




illustrated by the data of Sidorov? ki (1955), obtained by the comparison 
of individuals from the Radika river, sized 150—275 mm and individuals from 
Mavrovo Lake sized 231)—435 mm. These results showed that the length of head, 
predorsal and postdorsal distance and the depth of body diminished consider- 
ably with the increase of the body length. This tendency appears especially 
when the size of eye is considered The individuals 150—275 mm long have 



Figs 1—2. Pyloric appendices: l — S. trutta m. fario L. from the Hesava river, 
2 — S. trutta fariatdes Kar. from the Pedka Bistrica. 

considerable larger eyes (M = 23.12—23.81) than the individuals s;zed 280—435 
mm) M — 15.7G—16.53 "q of the length of head). Th esexual dimorphism ap¬ 
pears also in some of these characters. Heads of males are larger and wider in 
relation to the females with larger preoeular distance and smaller diameter of 
eye. 

The parallel comparison of morphological characters showed that Salmo 
trutta fanord.es differred from Salmo trutta m. fario, also by smaller number 
of longer and thicker pyloric appendices (Figs. 1, 2), somewhat smaller number 
of scales above and below lateral line, with the larger depth of head, the 
smaller eyes which can be placed 4.2—4 9 (the average 4.5) limes in to the the 
length of a head. 2.1—2.6 limes into the postocular space or 1—1.4 times into 
the interocular space, with higher A fins and with the larger abdominal fins 
Except for these details the following diagnosis and description are helpful in 
de:ermination of belonging to 5. trutta farioidcs: 

D IV 8—10 (11); A (III) IV 7—9; V I 7—8; P T 11 — 13; 1 1. 20—26—10G— 
—128 — 18—23; Sp br. 17—19; App. pyl. 32-58. 







The body h compact and relatively high In the samples 79.5—184.5 and 
150—275 mm, the preduraal distance is in average contained 48.2ft—39.68% in 
hte standard length of body and is larger than the postdorsal or,e. The length 
of head diminished with the increase of the length of a body and In the same 
samples amounts in average 20.80—26 55% of Ihe standard length of body. It is 
aproximaiely equal to ihe maximal depth o; body (M ^ 25.70-19.52%). The 
preocular distance, which shows the sexual dimorphism, increases with the age 
of individuals. It makes in average 27.32—37.93" 0 of standard length of body. 
The size of eye in averagemakes22.21— 23.46% of the length of head. The upper 
jaw reaches the back edge of eye. It gradually gets narrower towards the back 
end. The teeth on the vomer are placed in the zig-zac line. The caudal fin Is 
carved. The colour of body varies a lot. On the sides of he.ad, there are black 
spots, and one the sides of body there are black and red spots of different 
sizes In the samples larger than 150 mm. the red spots are surrounded with 
the bright edge. 

Salmo marmoratu* Cuvier. 1817 (Fig. 4) 

This ush was described from ihe waters in Lombardy (fatly). Heck el and 
Kner (18 c >8) have recognized the sample of this species from the Sala river 
(Isonzo basin) as the independent species Solar genivitlalus. Steindachner 
(1882) found the sample of this species in the Neretva, but he did not consider 
it an independent one. but a variety of the stream trout. Karaman (1926) 
established its presence in the Neretva but in contrast to Steindachner 
he considered i: an independent species Trntta genivittata. Later, Karaman 
(1932). stated the presence of this species in the Ze.a. 3 tributary of Skadar 
Lake. Delphi no (1935) found this fish on the Albanian side throughout the 
whole course of the Drim river. Karaman (1937). on the basis of the da-a 
given by Grindelli (2936), accepted that the populations of this fish from 
the Soca and Neretva belonged to the species Salmo jnarmoratus. Taler 
(1950) presented the data on its presence in our waters, and D recun (1962) 
found it in the Skadar river basin. M. Karaman (1966). however, study.rg 
the trouts of the south of Europe, did not confirm the presence of this spec es 
in the Drim system. Tortonese (1970) summing up the results of the n- 
vestigations on this fish in Ihe waters of Italy, recognized it as a subspecies: 
Salnu) truita TraT'.noralus. Ivanovic (1973), Dorofejeva (1974), as well 
bs Bianco (1988) recognized it as independent species. 

Studying die ichthyofauna of the Beli Drim river basin we have ascertained 
the presence of Salmo marmoralus in the upper part of sahnonidal and barbel 
region of the Bel! Drim in the lower course of its tributary Miru§a. Our da.a. 
obtained through the analysis of morphological characters, could be compared 
with those of Ivanovid (1973) which are related to the samples of this 
species from Skadar Lake (Tab. 3), as well as with individual and summary 
data from literature given by other authors (Karaman, 1926; G r i de 11 i, 
1936; Tortonese. 1953 54; Poraiai, 1939; Somanl. 1948.1966: Ks- 
soric et Vukovic, 1909, Dorofejeva ct S e ra 11 i d-S & v i c, 1970; 
Vukovit el Ivanov id, 1971, and Bianco, 1988). These data are soma- 
what different from those-given by Karaman (1924). who for '.his trout 
from the Neretva gave a diagnosis: D IV 10; A 1IMV 8; V 11 3; P I 14; C 19: 
1 1. 18- 22—120—125—26—24; App pyL 41—47. The deviation in the number 
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of pyloric appendices is especially conspicuous since there were only 24 pyloric 
appendices in two samples from the Mirusa river (the fcieli Drim river basin). 

Except for some details, this species can be incontestably differentiated from 
ether trouts by the marble coloured head ar.d the characteristic color of the 
trunk, relatively small eyes which can be placed f>.6—7.5 into the length o£ the 
head (average 6.4 times), and 3.1--4.3 (average 3.6 times) into the postocular 
spucc In the interocular space the eye can be placed I 7—2.2 times. The pre- 
opercular distance is approximately epual to the interocular distance and can 
be placed 3.1—3.6 times into the length of a head. 

The more detailed comparative analysis-of the characteristics of samples 
fro in the Bell Drim river basin Skadar Lake and the Neretva river made the 
closer diagnosis and deserint'on of species S almo marmoratus: 

D IV 10—Jl; A HI (IV) 3: V I 8; P I 12—14; 1.1. 22—25—112—125—20—24 (26); 
Sp br. 1H—20. 

The body prows go large d.mentions. In the samples of 296.5—426.3 mm the 
predorsal distance is contained 46.04—54.07%. M = 48.82% hi the standard 
length of body and is larger than the postdorsal distance (41.49—42.73%, M = 
** 42 01%). The maximal depth of body is contained 20.75—28.11%. M = 
■— 23.29% in the standard length of body. The minimal body depth ammounts 
7.92—10.92%, M = 9.04%. The length of head is contained 23 40—27.16%, M =■ 
— 25.60% in standard length of body. The maximal dopth of head ammounts 
62 25—67.66% of its length. The prencular distance is contained 27 42- 32.20%, 
M = 20.06" o in the length of head. It is somewhat shorter than the inter- 
ocular distance (32.62—33.42"<». M = 32.97%). The size of eye is relatively 
small and ammounts 13.72—17.74%, M - 15.76% of the length of head. The 
upper jaw surpasses the buck edge of eye. Its width varies strongly, especially 
at its end. The teeth on 'the vomer are in one row. in the zig-zag line. The cau¬ 
dal fin is insignificantly carved. The color of body is strongly variable, but the 
head Is always similarly marble coloured. In younger samples there were a few 
dark spots on the sides of head, while on trunk there were dark spots and 
very rarely red spots without light edge. 

Salmo den rex Eleckel, 185! (Fig. 5) 

Heck el (1851) described this species on the specimens from the waters in 
Dalmatia (the Krka, the Cetina) but he found it in the Neretva as well. Do- 
flein (1918). Drenski (1922) and Karaman (1924) were wrong when 
citting it for Ohrid Lake. Karaman (1932, 1936) confirmed his own data 
from 1924 on the occurrence of this species in the waters of Krka, Cetina and 
Livno as well. Karaman (1937) rejected the data by Gridelli (1935, 
1936) who described this species as Salmo fario or as a hybrid Salmo manno- 
ra fits X Saimo fario, giving more detailed description on the specimens from 
the Krka. D re cun (1962) found this species m the adriatic river basin in 
Montenegro. Later. Kosoric and Vukovic (1966) found it in‘the river 
Buna. Ivanovic (1973) did not accept the opinion that Salmo dentex could 
be a subspecies of the stream trou't describing the specimens from Skadar Lake 
in detail. 

We compared our data obtained by the analysis of the specimens from Ska¬ 
dar Lake with the data given by Ivanovic (1973) for the specimens from 
the same lake (Tab. 4) and with those given by Karaman (1937) for the 
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specimens from Lhc Krku, where in addition to everything else he pointed out 
that the number of pyloric appendices varied from 33 lo 45 in this fish. Certain 
deviations in these d;i : ta could be ascribed to subjective mistakes, but to the dif¬ 
ferent number of the analysed specimens as well. Ss'mo denlex is especially 
distinguished from other salmonides by its postdorsal distance which is nearly 
equal to the predorsal one or even larger. The head and body are sprinkled by 
small dark spots especially the upper pari of body. The head is deep with 
a bulge in The shape of vertical crest in the interocul3r space. The depth of 
a head can bo placed 1.5 times into iU length. The eye could be placed 3.2- A 5 
times (average 3.3 times) into the postocuiar distance and 1.5—2 times into the 
interocular distance. This characteristic is similar to Salmo marmoratus but 
different from stream trouts. Interocular distance could be placed 2.9—3 2 
times into the length of a head. This fish has extremely strong elongated teeth. 
The established dal a make closer diagnosis and the description of Salmo den¬ 
tex possible: D IV 9—10; A III-IV 7—8; V I 8- PI 11—13; 1.1. (18) 21—27— 
—114—123—18—25; Sp. br. 17—21; App. pyl. 35—52. 

The body is elongated, proportionally flat. In the specimens of 300—311 and 
307—62Q.7 mm the average maximal depth of the body is 24.46—23.85% and 
minimal 9.37—9.17% of the standard body length. Predorsal distance (43.08— 
—44 44%) is approximately equal to the postdorsal one (43.08-—45.33 n V»> or 
somewhat less. The head is proportionally deep amounting in average 72.39% 
of the head length. On the forehead there is a bulge in the shape of vertical 
crest. The length of head decreases with the increase of the body length 
amounting 23.61—22.90% of the body length. The similar tendency of de¬ 
crease is found also in the diameter of the eye which in average amounts 
16.2—15.1% of the head length. Postocular distance amounts in average 57.12— 
—56.02% of the head length The upper jaw reaches behind the eye It has 
extremely strong teeth placed on nerlv all bone of oral cavity. The teeth on 
the vomer have divergent peaks lined up zig-zag. It has a proportionally fla ( 
dor-al fin. The caudal fin is moderately carvpri. The sides of the body are 
sprinkled by small black spots among which a small number of red spots 
could be found. 


Salmo letnica Karaman, 1924 

Doflein (1918) identified the Ohridan trout "letnica" as the species Salmo 
dentex. D r e n s k i (1922) made a mistake naming i: Tru Ita ohridana, Kara- 
man (1924) as well Doflein. true Ohridan trout called Tru tru dentex. At 
the .same time Karaman temporarily pointed out another species naming ll 
Trnlta Icimca and considering it sterile specimen of the wrongly described 
species Trutla dentex. Later Kara man (1926) partly changed his first opin¬ 
ions describing the Ohridan trout, which had previously named Salmo dentex, 
u» an independent species Truttai balcanica. Berg (1932) noted that the spe¬ 
cies Salmo leinrr.a included not only Trutta balcanica bui the species Trutta 
letnica as well. These two Ohridan forms should therefore he identical. 

Studying the Ohridan trout Salmo Letnica, Stefanovic (1943) described 
three subspecies: S. Ictn/ca iypicus ("pesta trout"). S. letnica baloanicus (trout 
from Slruga) and S. letnica aestivalis (summer trout). In addition to every¬ 
thing else, Polj akov et al. (1958) staled Shinto letnica letnica and S. letnica 
lumi for Ohrid Lake. M. Kara man (1966) confirmed the validity of the 
species S, letnica, considering the described forms: baleaniews, aestivalis and 



luml, as we have already pointed out, only a part of one population, or local 
micropopulation. At the same time he pointed out that the form “letnica** wa3 
one vegetative stage in the life cycle of the trout when the individuals were 
preparing for spawning intensively. According to him this vegetative phase 
appears between two spawning periods lasting a longer time, u whole year. 

In Jhe literature data on the described forms of the Ohridan trout It is point¬ 
ed curt that “peSta trout" and “summer trout" differ insfgnifieanrly in their 
morphological characters. They differ more significantly during the periods of 
Spawning: while "peata trout' 1 spawns in January and February, “summer 
trout' 1 spawns in May. June and July. Both forms live in the north-east and 
east part of the lake. “Trout from Struga 14 differs more clearly from them by 
its body characteristics: tihs species lives in the north-wesr part of the lake, the 
one which flows out. This trout lives both in the lake and in the water flows 
of Drim and spawns from October to January. Il was also pointed our that 
•‘peftta trout" and "summer trout" had some characteristics of lacustric forms 
(larger body depth, larger eyes etc.) and theft "trout from Strugs - had the 
characteristics of the reop hi lie forms (smaller body depth, smaller eyes etc.) 
wh:ch could bo ascribed to the Influence of their environment and to the great 
plasticity of their morphological characters as well. 

According to our observations, the spawning of the specimens of the same 
population of the Ohridan trout, as well as of other species of fishes in Ohrid 
Lake (Soric, 1981), docs not occur in all the sexually mature specimens at 
the same lime, which means that a lot of specimens reach their find stage of 
maturity at the end of normal spawning season or even later. After that later 
spawning, their gonades are in the process of resorption and regeneration for 
longer time. These specimens omit probably only one spawning period, so that 
some closer causes of this phenomenon should be searched for in the specific 
characteristics of these specimens, and in the nature of the effects of ecological 
factors as well. These specimens of the Ohnriar. -.rout were probably marked as 
“letnica 1 '. 

The process of gameiogenesis in all its phases m the Ohridan trout was fol¬ 
lowed by intensive hormonal activities and the changes of physiological pro¬ 
cesses and the metabolism in. general. These were the causes of the changes in. 
the proportion of head. body, fins and the structure of skin including the pig- 
mnta'.ioa in general. All these caused differences in the specimens of the same 
trout more or less. Different spawning periods of the Ohridan trout specimens, 
and the different hydrological regime of the time and spare in the lake caused 
the differences in the choice of spawning places of the specimens of the ohridan 
trout as well 

This Ohridan trout is characterized by following characteristics: 

|) iv 8—3; A IV 7—9; V II 8; P I 11 — 13; 1.1. 21—27—108—122—21—24: Sp. 
br. 19—25: App. pyf. 47—85: Vert. 54—60. 

The body is moderately compact. The predorsal distance is larger than post- 
dorsal one The maximal body depth amounts 10—30" u of the total body length. 
The head is relatively narrow and its length amounts 18--2Ci% of the body 
length. The snout is elongated and the whole preoeular space amounts 24—35% 
of the head length. The diameter of eye could be placed 10—25% into the length 
of head. The lower jaw reaches the back margin of eye, and even more beyond 
in the older specimen?. The teeth on the upper as well as on the lower jaw are 
rune strongly developed in the period of sexual maflurily. The body is sprink- 
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led by black and red spots whose number and arrangement vary very much. 
The red spots are usually arranged along the side line. 

Salmothymits ohridanus (Steindachner. 1892) (Fig. 6) 

In 1892. Steindachner described this fish as separate endemic species 
in the waters o£ Ohrid Lake and called it Salmo ohridanus. Berg (1910), how¬ 
ever, classified it in the genus Sal mo thymus. Later, wrong design for this 
species appeared such as. Goregonus ;em, Coregonus wartmani, Trutta ohrida- 
»ui and Sa'.mo ohr<danu (Drenski, 1922; Dof 1 ein, 1918; Ka r a m an, 
1924, 1920. IPaT). Vladykov et Petit (1930), Thieneman (1950) and 
Stankovic (1959) accepted the opinion of Berg classifying Urn species 
into the genus Sahuoi„yinus. Ladiges el Vog't (1956) designated it as 
a subspecies Salmothymus obtusirwiris ohridanus. HadiiSfie (1959. 1962) 
firstly described it as a representative of a new subgenus Acaniholingua , with.n 
the genus Salmothymus. Later he classified it as a separate genus and species 
Acanlholmgua ohridana. M. Karaman (I960) has not accepted the opinion 
ol II a d t i s b e retaining the primary status for this trout. 

Spending some time at Ohrid Lake in 1974, with the Ohridan fishermen we 
caught a sample of this species which is characterized by: D V 10; A IV 10; 
V I 12: 1. 1. 19—119—18; Sp. br. 19. Its morphometrical characteristics, except 
for the number of spina breh., which deviaes from the data given by Kara¬ 
man ( 10 — 11 ). more or less are appropriate to the ones given by Stein¬ 
dachner (1892), Karaman (1924. 1932), and H a d & i § d e (1959), accord¬ 
ing to which the following diagnosis and description is given: 

D IV—V 8—10; A IV 8-10; V I 8—9; P I 11—12; 1.1. 13—19—105—110—13— 
— 1« ; A pp. pyl. 34—49 

r ihc head is proportionally small with flat rounded snout. Preocular distance 
is significantly shorter than the postocular one being nearly equal to the inter- 
ocular distance. The eye is relatively large and can be placed 3.8—4 2 times 
into the length of the head and 1.9—2.4 times into the postocular distance. The 
Imehead is fla;. Transverse in the level of eye there is a small bulge. The 
upper jaw is short and wide in its back end reaching 2/3 of the eye. In younger 
specimens k reaches only the middle of the eye or even less. The mouth is 
small, the teeth on the jaws are weaker than the teeth on vomer and palatal 
bones. Between the teeth there are small bulges. The body is silver-coloured 
wiih a few dark and very rarely red spots. 

It is considrcd that this species evolved in Ohrid Lake from the old form 
obtusiroztns, which appeared in Ohrid Lake by the Drim system from the 
West-Balkan refuges. This can be proved by the presence of Salmothymus o b- 
tusircslris zelanzis in the Skadar Lake river basin which communicates with 
Ohrid Lake through the Drim system. 

Salmothymus obtusirostris zetp.nzis (Hadiisce, 1962) 

Karaman (1932) described this sofflipped trout from the river Zeta 
(a tributary of Skadar Luke) as Tnuta oblusiroslris letnh.a. which he consider¬ 
ed the same as Trutta letnica which he himself described in Ohrid Lake. Later 
Karaman (1957) cited it as a Salmo obtusiroslris lelnica. Hadzisce 
(1962), analyzing the liead bones of the species of the genus Salmothymus, 
described this trout as a new species giving it a name Salmo zeltmzut. Dre- 



cun (1062) described this fish in the Skadar Lake river basin as Salmothymus 
oblusirostria zetenzis. M. Karauan (1906) retained the some status for this 
fish (S. obtusirostris zetenzis) finding out that its description stands between 
the forms obtusirostris and ohridanus. Ivanovid (1973) gave more precise 
description for this sub-species on two specimens from which we point out the 
following meristic characters: D IV 10; A IV 8—9; 1.1. 18—19—114—18. 

Unfortunatelly, I have not. had the opportunity to find any specimens of this 
fish. However, comparing the characteristics of the specimens of the species 
Solmoihjf'/ias ohridanus from Ohrid Lake and the formerly established data for 
this species with the data given by Ivanov id (1973) relating to the speci¬ 
mens S. ubtusirostris zetenzis from the river Zeta, I have found that they are 
very close. It is apparent, however, that comparative morphological analysis is 
necessary for any better information on these fishes. 

SUMMARY 

Salmonids in the Ohrid-Drim-Skadar system belong to the genera of Salmo 
and Salmothymus. The genus Salmo have its representatives: Salmo trutla 
farioides In the Skadar Lake river basin, in the Bell Dnm river basin, in the 
river Kvadika and n Mavrovo l.ake (the Cmi Drim river basin); Salmo inar- 
moraius in Skadar Lake river basin, the Beli Drim and in its tributary Miiusa; 
Salmo d&itex in the Skadar Lake river hasin and Salmo letmca in Ohrid Lake. 

'i'he genus Salmothymus is represented by the species Salmothymus ohri- 
danus in Skadar T^ike and Salmothymus obtusirostrls zetenzis in the river Zeta, 
a tributary of Skadar Lake. 

The results of up-to-date investigations, as well as our research have made 
closer diagnosis and description of each species and subspecies possible. The 
formerly established characteristics of the species were confirmed. In com¬ 
parison with the fonner diagnosis and descriptions, the wider range of variety 
in the number of scales in the lateral line and above and below it, in the 
number of rays of fins, in the number of branchlospmae in the number of 
pyloric appendices and in the differences in their length and width, were 
established in Salmo trutla farioides, S. marmoralus, S. dentex and Solmo- 
lhyrr,us ohridanus. 

Neglecting a lot of details for all the species, In the body proportions we 
found the characteristic relationships in the diameter of eye and the lengths 
of head, in the postorbital and the interorbital space in the relationship of the 
length of the predorsal and postdorsal distances, in the range of the upper jaw 
m relation f to the eye, as well as in the pigmentation of the head and trunk. 
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REVIE \V 


Llma-de-Faria A., 1983 Evolution without Selection (Form and Function by 
Autoeyolulion). Elsevier, Amsterdam, 37A op. 

24 chapters of the book bring the author's original view on the evolution o£ orga¬ 
nisms of the specialist in "Molecular Cytogenetics" of the University of Luad 
(Sweden). It is a survey of the author’s conception of the evolution, first of all on its 
molecular, physical and chemical aspects and a discussion of the Darwin's conception 
of natural selection and the recent “Synthetic Theory of Evolution" based on it, 
which is one of the most spread evolutionary views recently. 

It is interesting to observe that the author, even if he does not mention the book 
by the prominent Soviet scientist L. S. Berg, 1922: "Nomoger.esIs or evolution on 
the basis of regularities" (L. S. Berg, Work3 on the In story of evolution fin Russian/, 
Nauka Leningrad. 388 pp, 1977), which appeared recently in a new edition, bis work 
based on more than tit) years of new findings, rises from the same principal mi¬ 
sunderstanding in that he views his conception of autoevolution as a contradiction 
oi the Darwin’s principle of natural selection. (To say nothing of the not very happy 
term “selfevolution", because evolution is coi determined by itself but it is regu¬ 
lated by its environment and its effects on the physical and chemical properties of 
the organism). 


no 



The autor's efforts with which he tries to deny the importance of natural selection 
are evident from the titles of several chapters already like Ch. 1 Neo-Darwinism is 
hindrance to the discovery of the mechanism of evolution' 1 . Ch. 2 “The rise und fall 
of Darwinism and neo-Darwinism". Ch. 26 “Sociobiology must be emancipated from 
neo Darwinism (i c from natural selection). Ch. 29 “Contrasting au devolution ism 
with neo-Darwinism", etc. At. the same time the logic of many of his arguments is 
ji)6t imaecessible for biologists engaged with the evolutionary subject Let me to 
induce just the following examples from many: “Selection cannot be the mecha¬ 
nism of evolution for the simple reason that it is not a material component of 
organisms”. (With the same right we could deny, of course, mathematics or statistics 
as being laws of evolution because they are not components of organisms). “Selec¬ 
tion has been ascribed the most conflicting properties”, (p. 9). (Here It has been 
ment the stabilizing selection of Schraalgauzen, disruptive selection of D o b z - 
hansky ei a)., canalizing selection of Wadilinglon, “OrthoseJection of Whi¬ 
te etc., et al). All of them have been well shown by many authors (even if they 
may be more viewd as Individual stages of one and the same selection process 
than alternative forms of different cases of selection (Ct\ Nov6k. 197B: Natural 
selection, ... In Proc. Symp. Natur. Selection, Liblice 1978, C3AV, Praka, 3—36). 

Especially unjustified seems to be the author’s standpoint in the cases of the 
common phenomenon of mimicry. According to him the various of cryptic form¬ 
ations (coloration etc.), apsoematic structures (colorations) and imitations of protect¬ 
ed species (wasps by flies etc.) may be the results of various physical or chemical 
agents Ip. 277—281 etc.) and they are based in material agreement between the 
model and the imitir.g species. It may be viewd as author’s merit to emphasize this 
moment of material agreement, not always sufficiantly respected by advocates of 
neo-Darwinism. To deny on this basis the role of selection in the often admirable 
agreements, however, is just incompatible with the scientific approach It is so more 
so that there is a lot of experimental evidence on the action of mimicry, as e.g. in 
the experiments with feeding insectivorous birds with wasps and with naturally and 
artificially mimeting flies. Similarly, unlike the author’s view, there may be no 
doubts of advantage of cryptic coloration of predators for reaching the prey as e.g. 
in polar bears or tigers. Similarly many other of his arguments just show that the 
autor did not pay the necessary attention to the corresponding literature what may 
be understood, however not excused at a molecular biologist. His logic is therefore 
often little accessible to research workers in the problems of evolution. As to the 
phenomenon of mimicry, i'. is to be token into account, that for the action of selec¬ 
tion there is often fully sufficiant if an adaptation protects the given species against 
only one of its natural enemies. It is also not necessary whether the selecting preda¬ 
tor species or other unfavourable ugent work nowadays but if it worked in the time 
when the concerned properties were formed. This means in most corresponding in¬ 
sects no less than 50 tv 150 million of years. The absence of the given factor now 
can thus be no evidence against its participation in selecting of the given structure 

Irrespective of the nienliuned lacks in author’s approach, the bonk may he viewd as 
interesting and stimulating for specialists. Simllary as in the case of Berg's 
notnogenesis and many papers by the recent structuralists, various of the author’s 
observations are to be appreciated, so far they are not put in contradiction with the 
we well shown scientific findings like In the ease of natural selection 

V. 5. A. Novik 
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Fig. 5 Salmo dentex Heckel from Skadar Lake Fig 6 SaJmofhymus ohndanus 
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